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PREl'ACi;. 



At the last Annnal Gener&l Corps Meeting it was decided that 
the R.E. Oectuional Papers elioald only be issued in pumphlet form 
to ttoBe officers who sbould signiry their wish, bo to receive them, 
and that the geuersl issue ehonld be in the form of bonnd Tolames 
of the Frofeuional Paperg. These Tolnmes are isaned at irregalar 
internes as snfficient papers accnmnlate, and are published by 
Hr. Edward Stanford, of 55, Charing Cross. Avery small minority of 
the officers of the Corps have applied for the papers as thej first 
^pear in pamphlet form, and conseqnently, to most officers the 
present volnme (VT.) will be new, and will be fonnd to contain 
matter of considerable and varied interest. 

In this volnme are incladed two Prize Essays — that for 1877, 
and ib&t for the present year — and a word of explanation is here 
necessary. The Essay for 1877, by Liemt.- Colonel B. Harrison, 
R.E., to whom the Gold Afedal for that year was awarded, was not 
printed at the time, as there were official objections to pablishing 
some parts of it ; these objections have not now the same force, and, 
■ome excisions having been made, pennission has been received to 
print it with the omissions marked by asterisks. 

None of the Essays received for the year 1878 were recommended 
by the Beferees to receive the Gold Medal, bnt three of them, 
which were oonsidered of eqoal merit, were commended, and an 
abstract of these was published in Vol. III. of the present series of 
the Frofemonal P apart. 
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Two Essa^B only were sent in for 18 7d, and again for 1880, and 
in neither of these years did ihe Referees recommend the award of 
the Medal. 

Under these oircnmstanceB, and after much discnssion, it was 
decided at the Annnal QeneraJ Gor^ Meeting held in 1880, to dis- 
continne Prize Essays when those for the year 1881 shonld have 
been received. 

Three Essays were received for 1881 ; the Gold Medal was 
awarded to Lieat. E. da Costa Porter, R.E., and his Essay, which 
is the last of the R.E. Prize Essays, is published in the present 
volnme. 

ROBT. H. VETCH, Majob. R.E., 

Seeretarij, B.E. JtmtUule, and EAiior. 
December, 1881. 
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PAPER I. 
OEIFOBT UPON Air 

ENGINEER FIELD PARK FOR A DIVISION, 

Bt Hajok-Qiniku f . B. MiinreiLL, KB. 
Oommmiieaied hy &e Bepidy AdgvUmd Omenl, Boyal Biigine«n. 



1. — It seemB convenient to divide the snbjeot into three haadings, 
naixntly. Material, FBTSonnel, and Transport, prefixed by a state, 
mant of the genetal prinoiplee upon irhioh the oi^nisataon should 
befaaaed. 

2. — The Park aboold be arranged into Advanced and Beserved — 
first uid second if oonTenient — which prinoiple indeed seems applic- 
able to all Bound militarf organisation ; also eaoh of these divisions 
■boold he estimated ivith a view to facilitating a separation into 
two detachments. 

3. — The stores should be calcnlated as mainly for the infantty 
when employed on works ander the Bngineers, their own regimental 
equipment tools being only used for regimental requirements and 
work nnder regimental anpervision, a moderate aUowanoe being 
added to meet the demand of other branches and of departments, 
which are constantly made, especially in standing camps. They 
should also be calculated to supply deficiencies or extra wants of 
the Sappers and of Inbntry Begiments. 

4.— -There should be a supply depOt at the base. 

5. — It should be understood that the equipment laid down is 
that generally suitable and to be adhered to, bnt as the natnre and 
locality of the operations contemplated may sometimes require 
modificationB, both for efficiency and economy, some consideration 
should generally be given for eaoh case, and any necessary deviation 
made. 

6. — It is important, therefore, that the Engineer officer in oom- 
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mand, and hia pu-k staff, Bhoald be appointed and taHj infouned in 
good time, so aa to be able to consider the reqairemeuta and 
arrangeroenta neoeeaary. Thou, bridge etores, &o., might be 
necessary aa the obstacles might include rivera to crosa ; a 
speciality in transport might also require pre-arrai^ment. The 
absence of any element ol Park organisation in peace rendera this 
early war organiBation particularly important. 

7. — In this report the Sapper Equipment and Park are not oonal- 
dered, except in bo &r as accepting tha neceaaity of supplying some of 
their probable wants affeote them. I would, however, here note the 
desirability of establishing lighter or more uniform seta of tools and 
bozee for Sappers. Picks and ahoTels are not aoSciently uniform 
nor light. 

8. — With regard to ISai&ridl. It ia highly desirable that the tools 
and apparatus should be of first-class quality ; it is false economy, 
or worse, to transport inferior stuff hundreds of miles, aa it often 
has to bo discarded, or gets broken or useless. The tools supplied 
from Arsenals are generally of good quality and form, though some- 
times complained of, the camel boxes, however, are too large and 
heavy. I would note here that it ia very desirable that a supply of 
Bickford's detonating fuzes, and of his instantaneona fuse, shonld 
be obtained from England ; these things are most useful for 
demolitions, and efficient articles of this sort have never yet been 
peooived. 

9. — The annexed table ahows the detail of the stores recom- 
mended, with a detail told off as Advanced Equipment. I have 
thought it convenient to divide the stores into seta aa &r aa 
feaeible. 

10. — There may aeem to be a large quantity of stores in this list, 
but for gener^ service it would not be possible to omit stores which 
jnigbt only be useful in some cases ; of course some of theae might 
be omitted in special coses. 

11. — There are, indeed, sundry special stores or equipment which 
might be required in addition to those in this list, but which should 
not form a necessary part of every Park, such aa bridging materials, 
pontoons, trussed beams, planks, iron.baud gabions, Ac., these 
shonld be kept in Arsenals ready for issue on demand. For the 
operations of the 1st Division (of the Peshawar Valley Field Force) a 
special bridging equipment was conatracted, and ia recommended 
as a regular equipment, the pattern to be taken from the Sappers, 
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woody, portable tramd rowl-beu«ra, mpported on telegraph iron 
poita Bs trestlaa ; thej' were made ia pieces for tnmiport on nannfl i 
and proved most valuable ; the timber of tbe ooimtry was not 
generally very strong, being liable to break Teij nnaoooimtablf . 
Cftble, or hawsert, including wire rope, with tisTeller rollers, Im., 
are very nae^ stores for aiding in orossing rivers hy &jijtg and 
warping processes, and should be in Arsenals. A list of sooh ia 
appended. 

12. — The requirements of servioe are sometimeB so multifiuioiu 
that they cannot always be met without local purchases ; charw 
coal, ixs., requires replenishing, oiril labour has often to be paid 
for, ftc, so that it is necessary to arrange for advances £rom the 
treasnre chest and to keep an account. It wonld be advisable to 
start with a small amount of cash to anticipate diffioolties. 

IS. — Begarding the tools and stores best soitod for British i^n d 
Native working parties, the annexed table indicates what I oomddsr 
a serviceable equipment ; a few implements for removing obstructions 
and also for lining and measuring are included. It should be in 
chai^ of intelligent men who understand somewhat of lining oat 
and measuring. This touehea the need of hav^g men trained as 
Pioneers or Supers — I think there should be 10 or 12 in eaoh 
company. I think it also important (and this I submitted to Head 
Quarters before the march of the Division I was attached to, as it 
seemed a matter of general and not only divisional conoera), that 
regiments should keep these things in order themselves. Of course 
where there is a Park and time allows they can be then repaired, 
but this is not always the case, and it always takes time, and as 
regiments have armorers and artisans, who, though few, ara 
generally of higher qualifications than those of Sappers or of the 
Park, it seems very advisable that some spare material should 
accompany them, and that they should be authorized to purchase 
whatever is necessary. 

14. — Teuts suitable to mule transport should be substituted, should 
a pattern be ever approved. Some of the stores requiring shelter 
when in use, or opened out, &c., a small amount of tentage has been 
allowed for them. 

15. — With regard to Ihe Pommnd. There should be an officer 
definitely appointed to the charge of the Park i there is a great deal 
to do, the work is very onerous and generally tedious and onin- 
teresting oompared to other work, ao that no one would take it 
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optaonally- He slianld reoeire & special uid oommensarate eteS 
allowance, ftnd be responsible for all stores, retiums, Ac the 
frequent changes which were tmaToidable with the Ist Division 
might have been very detrimenta]. I consider that the Snperin- 
tendent of the Field Park shonld reoeive a staff allowanoe of Bnpeee 
800, also hoTse and office allowance. 

16. — It wonld be qnite feasible under ordinary cironmstanoes for 
the Brigade Uajor to have charge of the Park with a jnnior officer 
to assist when office duty calls him away, bat it is of oonrse better 
to have things complete in war ; it is generally better economy. 

17. — As assistant to him 2 British Park Serjoante, or rather, 
1 Warrant Officer and I Park Serjeant woold generally 
suffice; for these, too, some arrangement for their allowance is 
wanted. Vexations difficnltiee have been made as to the allowaooea 
of the British Park Serjeants employed in the 1st DiTision ; these 
men bad very hard work, they were constantly employed and shonld 
have received pay commensarate with their deserts ; the last month's 
pay they drew on Pnblio Works from which they joined was Rupees 
85 and horse allowance. A staff aUowanoe of Bapees 50 and horse 
allowance woold be the least they conld fairly be allotted. Officers 
join from works and get the whole of their Pnblio Works allowance 
made np, and this mle might be fairly taken as a gnide for their 
assistantB. Difficulty and delay occurred in obtaining these 

18. — For the Native stofE two intelligent non-eommisaioned ofGcera 
are required to keep the accounts, one of money and one of stores, 
also 2 (two) lance-naicks, one for general duty and one for transport 
dnty. These were obtained from the Sappers, bat I regretted after- 
wards having done this, as they were maoh wanted in their 
companies. 

19. — Xo other fighting men seem neoessary, bat the osoal lone 
guard would be neoessary, 

20. — The scale proposed for establishment is shewn in the annexed 
table. No difficulty ezisifid about their pay because it was made a 
charge in the Pork accouats, which however, might be objected to 
by a critical pay department. A difficulty occurred in obtaining 
these men. Nothing efficieut conld be obtained near at band and 
the men were flnaUy got from a long distance, and after mnch delay. 
The establishment should be properly armed vrith catlasses or 
talwars, which they understand how to use, 
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21. — The bKnapoit drivera for the advEUiced equipments on mnles 
sboald be ihoron^h good mnleteera, and excloBively under the con- 
trol of, and paid, istioned, &o., by the regimenta or departmenta to 
Trhich thej are attaohed, as regular regimental establishmenta. I 
tiiink that a portion, if not all (as also those for ammunition), raulea 
and mnleteera should be permanent establiBhmente on the rolls of 
i^imentB, and that all others added ahonld be alao borne oo the 
same rolla. For the transport taken np on the hiring Bjstem the 
usual number of diiTers seems enough ; an addition, to allow of the 
owners tending their own animals, should be made. There haa often 
been difficulty about the pay and rations of these men and the 
rations of their animals on aerrice, i.e., of those attached to the 
Engineer Brigade, chiefly owing to there not beiug any apeoial or 
fixed commissariat officer or official of any sort for that portion of 
the force — very likely dne to the want of any definite organisation 
being laid down. 

22. — Arrangements are required to provide all the establish men ta 
at any early date. Indeed the same might be said of the officers 
and aoldiera ; they are all moat particularly required in the prepara- 
tion and first movementa of a force. The difficulty and delay in 
this matter in the lata operations was a very Texatioua hindrance to 
works and to efficiency, and requiring great personal ezertiona 
(which might have been better directed) to improvise make-shifts. 
The Sappers shonld not be connted upon to fnmish Park Serjeants 
or Native Staff, ae they have not sufficient efficient men generaUy 
even for their own requirements, but they should be refevred to in 
case they have any available. The Park Serjeants should be 
available &om B.E., D.P.W., men, arrangements being made in that 
deparbnent to provide fit men. The Native Staff oould be obtained 
from infantry regimenta. This plan of getting men for the D.P.W. 
ia not good under present oiroumstanoes ; of 8 or 9 men nominated 
to be choaea from, hardly any were really available or fit for 
the work. 

23. — It should be noted here that the establishment given is what 
would be generally enough, but that circumstances may require 
extensive additions. During the late operations I obtained a good 
many good artisans from British regiments, and a good many bad 
ones from the country for the extensive work required in the Park. 

24. — The Staff or Brigade Office being intimately connected with 
tlie Park business, the Brigade Staff-Serjeant having to see to the 



fbyCoOglc 



telling ofE of tbe working ptirties, Ac., and the other officials also 
being asaooiftted, they Bbonld be classed and qnartered together. 

25. — The porsonnel, as above, is asBamed aa to be improyiBed at 
the time of the mobilisation of the Park, and withont encroaching 
apon the exiaiing strength or organisation of oUier aervices — 
especially of the Sappers— for that Corps is certainly too weak for 
its ordinary duties ; bat it is most desirable that there ahoold be a 
special and separate arrangement for this Park duty. This should 
exist in the form of a nacleiiB or cadre of men in peace, ready to 
take np the dnty under military BarveillaQce, and in the discharge 
of the very duties required of the men in the field. The aalj 
feasible plan of enanring a serviceahle system, eeema to me to be to 
establisb an efficient cadre at Uie depdt of the Sappers, where they 
sbonld have the necessary practice, and have lista of stores con- 
tained iu a Field Park. Thia cadre — say 2 British Serjeants, 
2 Native N.G.O. and 2 Lance N.C.O— sbonld be in addition to 
the strength of the Sappers. When detached for Park dntiea with 
a Division, they shoald be settled Dp with aa to pay, &o., before 
starting, and thereafter they should be settled with under the orders 
of the C.B.E. of the Division to which they are attached- -As to 
whether any transport cadre shoald exist depends on iho Bohene 
(believed to be nnder consideration) for army transport. 

26. — CironmstAnoes, snch as extensive cantonments, &C., some- 
times reqnire extensive additions of officers, establishment, stores, Ao. 
These, of conrse, are not taken into consideration here. 

27. — With regard to the Tratuport. Except tor the difficalties in 
getting over road obstaolea, the advantage of wheel transport is 
very great in saving delays and labonr in loading, unloading, 
dividing the stores into nnmerons parcels, Ac. Against an exclnsive 
mole transport is the inability to carry some of the heavier stores. 
Camels can carry these, bat males have not snffioient power. It is 
desirable, however, that a proportion of mnlea should be attached 
in all cases, so that a light advanced equipment might be sent, 
should it be required to move rapidly over had ground, and this has 
been allowed for in the table annexed. Snch an equipment was told 
off for the advanoe on Kabul. In case the road difficalties are great, 
a large proportion of mules ahoald he used, bat camela should he 
used for the main reserve. If good carts are available and suitable 
to the country, they should be used for a portion of the stores. 

28. — A light cart was appi-oved two years Hgo for Sapper equip- 
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tneii^ sod BOme were found very smrioealde dnring the late 
cunpugn ; having gprings, they made good ambolaace carta oa a 
certain occasitm. lie carta weighed 9 maimds — half the weightof 
a nadve c&rt. They were ioteuded to contain 10 to 12 maonds of 
Ktorea, Hid were drawn by 1 pair of train ballookn to each. I would 
have 2i {tventy-toui), or eo, of these mnintained in each Arsenal 
for Engineer Field IWk atorea. A. still lighter cart, to be drawn 
hj one hone, or mnle, has been proposed by mo for the Field Tele- 
gnpk Train, which might also be OBefnlly adopted if it shonld be 
approred of. 

29. — For the transport of the implements with British and Native 
regiments an advanoed proportion shonld be on moles with Sapper 
knjawahs (the new pattern adopted nnder TSo. 1021 S. of 
28th Octolier, 1878, from Secretary to Government to Qnarter' 
Hastsr-Geneml, not being snitable for the field, for this reason, 
namely, that the helves of picks cannot be made interchangeable, 
and mnoli delay is oocasioned by fitting, and if they are cnt for each 
fitting they soon become imservtceable), for these tools shonld be 
available for immediate use, and these mnles (or at least a portion) 
. should be permanently with regimente. The rest of the tools 
might follow on any suitable or obtainable transport — mnles, camels, 
or light carts ; vide also para. 25 above. 

80. — An wtablishment of this description, with a demolition, Jbc, 
eqnipmmt, was got ap dnring this campaign for Sapper companies, 
andprovedof great service. Had it been pennanent instead of being 
improvised, tiie advantage to the pnblio service would have been 
nuire marked. 

31. — I am not aware whether any revised sytem of transport is 
onder consideratioo wbioh would affect t^e matter nnder report, so 
that I do not see any neoessity, under present drcumstancee and 
organisation, to attempt to define any particalar system for Park 
transport, except the ensuring that it shall be forthcoming when 
wanted, and for this no doubt a proportion of mules shonld be 
maintained; vid» para. 25 above. 

(8ign«d) F. B. MAXJN8ELL, Majob-Gbnikal, B.E., 

late Oontmottding &.E., l«t ZHvuian, P.V.F.F. 
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Memorandum of Strongth, EqmpmetU, and Transport for Divitiottal 
Engineer Park. 
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ADDENDtTM. 

Th^t-e are a few mimencal errors in the details of ihete Tablet, ako a 
few omimon$, which teem worthy of notice. 

1, — TTniformity and lightness are moat desirable in alt parts of 
this Eqnipment; these do not exist to a anfficient extent as yet. 
Field service shovels slionld weigh S| Iba. ; pick-axes, 7 lbs. 9 ozs, ; 
spades, 5J lbs. only. 

2. — Bill-hooks are generally of inferior pattern and nseless ; a 
description lately made np in the Sapper Park, at Boorkee, is 
recommended. 

3. — The wheelbarrow also shoald be of the pattern made np at 
Roorkee ; these are aaperior to any others, their wheels (' Cannell ' 
pattern), are specially good. 

i. — The sets given for demolition and road making are not 
intended as a complete Equipment, i.e., some small stores noted in 
other places, as pngb-picks, knives, tarpaalins, &c., might be 
required . 

5. — Korton's field pnmps are not included as they are on the 
Sapper lists, but from the few occasions on which they have be^en 
foand suitable, it seems likely they may be omitted from those lists, 
and they might, therefore, be kept in Arsenals in ease they were 
wanted. 

6. — Some sheet copper might be osefal, amongst other par. 
poses, for work connected with powder stores, for copper shovels, 
barrow wheels, Ac, 

7. — The peace establishment for charge of Engineer stores 
might most saitably be attached to Areenals. 

8. — The subject of detonating fazes requires carefol attention ; 
also some pieces (say 10), of dosootie should be taken to form hose, 
lighted with port-fires, when fuzes fail. 

(Signed r. B. MAITNSELL, Muok-Gkul., R.E. 
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PAPER n. 

AN ABSTRACT OP 

MtiLLER'S HISTORY OF FORTRESS-WAEFAEE.' 

Br Captain E. M. Llotd, R.E. 



CoLOHBL MiJLLBB 18 Well knonu hy his saooeseivo worky on iha 
derelopment of the several classeB of artilleiy m Pnusia. In the 
present work he has passed, and to good pnrpose, beyond the strict 
domain of bis own arm. As a teacher for several years in the War 
Academy at Berlin, he had occasion to feel the want of any adequate 
historical aocount of the reciprocal inflaenoe of the changes that hare 
n place in fortiGcation, and in the means and method of attack. 
•frhia want he endearonrs to supply ; and in order to exhibit fnlly the 
loonnection between the two, he goes back to the time of the first 
iotrodoction of fire-arms, especially as that period furnishes some 
remarkable analogies to the changes that are now taking place. 

The earlier stages, however, are qnickly disposed of. Ont of the 
.220 pages of which his sketch — for it is hardly entitled to be called a 
liistory — oonsists, only one-tenth is given to the time before Vanbao, 
and 60 pages bring ns down to 1815. ^Nearly half the book, in fact, is 
.occnpied with the work of the last twenty year^, since the general 
adoption of rifled gans. 

His mode of treatment is to deal first, in each snccessive period, 
h the derelopment of the fortress (the 'Kampfobjekt'}, and then 
with the development of the artillery (the principal ' Kampfmittel '), 
knd to follow this np by a general account of the method of fighting 
on each nde. This way of handling the snbjcct he claims as quite 
liOTel ; btt^ 80 far as the earlier history of fortress- warfare is concerned, 
it was prerionaly adopted in its main featnres by tbe late Emperor 

* Getciicktt da Fatunglhritga tal altgemiiner EUn/ukrung der Fnuncaffea bit 
WKK JaJ^t ISSO, Ton S. Huller, ObentliwiteDMit nnd Abtheilui^Mhaf im Kriegi- 
' ' tttiDm. BwliD, 1S80. 
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Ifapoleon III., in the second Tolame of liis work, Le PattS et VAvenir 
de rArtiUsris. Tfa&t, aft«r Ut, remains the moat naefnl storetottse of 
information as regards tKe infuioy of the modem art of aiegGS. 

Original or not, tbe plan is the right one, to interweave the 
histories of fortification and artillery with that of fortress -warfare ; bat 
there is perhaps an annecessary obtrusion of the skeleton of the work, 
so to speak, in its execution. The rigoroas parcelling out into sections 
and sub- sections, two or three of which sometimes occnr in a single 
page, breaks the flow of the writing, and lends to a good deal of repe- 
tition. There are also Bereral small slips in matters of fact, which 
make one a little donbtfal of the writer's accuracy." 

Bat exactness, important as it is, is not of so much importance as 
breadth of view, for a work of this kind. The general relation of the 
facts is the thing to be brought out, rather than the facts themselvea 
Colonel Mtiller's readers will find no reason to complain that tbef 
' cannot see the wood for the trees ' ; and his grasp of the subject as n 
whole makes ample amends for any blemishes in detail. The book is 
good enough to make one hope that he ivill some day expand it, 
especially the earlier portions, to the full compass of a history, and 
provide it with plat«s, which do so much to relieve and supplement 
verbal description. 

Such histories, it is true, are not much in demand jnst now. Wen 
of a practical hent are disposed to let ' bygones be bygones,' or at 
all events to bound their horizon by the Franco -German War. But 
the chief argument for the study of history in general — that it 
liberalises the mind and gets rid of prejudice and bias — applies in full 
measure to the historical study of the art of war. ^Nothing will help 
men so much to see things in true perspective, and to measure jnstly 

* The funaus siege of Oatcud, -which lasted from Julj 5, 1501, till September 20, 
IsOl, ia Bpolen of bs luting twelve moDtbs (p. 22). It is bja mieprint, of connc. 
that the Britbh losi in the later peciod of tbe siege of BnrgoB ia gireii as ii,'21i 
(p. 98), instead of 1,222 ; Imt the miaprint in not noticed in the erratii. The loss of 
the allies in tbe siege of Namoi', in 1695, is given as 20,000 (p. 23); whereas, accord iif 
to General Hamilton [HUlory of the Grtnaiier Cuerdt), it was atout 9,0C0. Vsulwu 
ie coDimonly reckoned to hsTs taken part in 47 siegea, of which he directed 40; bat 
he is Etnted here to have directed 63 (p. 25). According to the best authoritiem 
ricochet batteries were first tried at tbe siege of Fhilipshurg, in 16S8 ; but the; an 
here carried back to the eiege of Maestricht, BOeen yeeri eflriier (p. 29). It i> 
sarprisiog tbst a writer on the historj of fortification should oonfuf e General Fr^vott 
de Temois with Colonel Fr^rost (p. S7) ; and so awomplielicd an aitillerist might 
bare been expected to give eon-ectl; the composition of the siege train in the Britiih 
service (p. 187), or ot any rate to be aware that wnooth-bore mortora have bees 
replaced hj rified howitzers. 
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the latest novelties of watiaxe, wliioli are apt to loom so liiFge npou 
time vhose ejes are fixed wholly on the present and the f atnre. 

In the absence of any English irork npon the same snbject, tha 
following ontline of Col. Mailer's sketch may he nsefol. A few plates 
hm been added to iUnstrate early siege operations. 



First Period. — Vaox THE Inieodoctios op FinE-ARMS TO THE TiJiB OF 
Vaoba-i (1850-1700). 
1. (1350-1500.) The walls of towns and castlee, when cannon first 
cams ibto ose, were 2 to 3 metres thick, usually unbacked by earth, 
and oilen without ditches. They were high enough to be secure from 
eieilade, and were more or leas flanked by towers, placed 36 to 45 m. 
Bpart, and intended for hand-weapons. The earliest siege artilleiy 
were the bombards, which were at first ronghly forged out of iron bars, 
bat, after 1400, were generally cast of bronze. Their length and calibre 
was gradnally increased, in order to extend the range of the stone shot 
nsed with theAi, which attained to about 2,000 m. There were also 
Bmall-bore pieces : falconets, cannon, and culverins. About 1450, mor- 
tan were introduced, to project stone shot of very large calibre, and 
fireballs; but, owing to their small eflect, they dropped out of use, 
nnfil the adoption of iron ahella, in the serenteenth century, gare them 
anew value. Both for bombards and cannon, direct frontal fire with 
fall cbirges was at first exclnsiTely used, to cut down the walls at the 
top, and drive the defenders from the batUementa. The introduction 
ofcsst'iron&hot in France, in 1471, led to an increase in the calibres of 
the cannon, and a decrease in those of the bombards. Regular breach- 
ing took the place of mere demolition fire ; and Charles VIIL, in 1498, 
took many Italian towns with anrprising rapidity by a pure artillery 
attack. The defenders were driven from their loopholes by the l^hter 
pieces ; then the heavy guns were brought close up, a span of wall or 
a gate was laid open, and the assault delivered. Against strong walls, 
however, this method often failed, as at Bavenna in 1512, &c. (tee 
Coniribalians to the Hulory of Breaching by Minet and Artillery, 
vols. 55 et teq- of the Arehiv fur die ATtillerie'itnd Ingettieur Corps). 
ABgQDB came tdso to be employed in the defence, itwas found necessary 
to protect the siege artillery by breastworks revetted with casks,* and 
to abandon the use of the older engines of attack, which survived for 

* Or mots probably cooatrucled of them, just ai butteries wero afterwsrdB eon- 
HnetMl wholly of gsbirau , which were Bomctinies as much u 1 feet high and 7 fi^t 
in ^anetcr. Pf. /. shows batteries of this ehaiactsr. It is taken hom a work of 
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more than a century after the first introdnction of firft^rma. Monble 
towers, or belfries, 'werelastosed by the Turks in 1453, at the siege cf 
Constantinople, bat were soon destroyed by the gnus of the besieged. 

In the middle of the fifteenth centary, trenches b^an to be made 
nse of as siege approaches. Before Uonflenr,* in 1450, they won 
poshed forward in zigzags from a distance of 250 to 300 m. In the 
fatter half of the o^itnry, something like a system of attack had been 
developed, owing chiefly to the Tnrks, who, in the siege of Con- 
stantinople and in their wars with the Venetians, introduced many 
norelties, which were aAerwarda adopted in Western Europe. 

Men early endeavonred to employ cannon in defence as well as in 
attack, bat the walls and towers were ill-snited to tbem. Earthen 
Tamparts were made for them at the back of the walla, if they wen 
strong enough and not too higb ; or, if the wall was weak, the rampart 
was retired to some distance team it. The towers were lowered and 
solidly filled up, so that gnns could be mounted on them. In the case 
of new works the changes went further. The walls were made strong 
enough to support rampftrte, and while tbeir height (9 to 11 m.) wu 
maintained, they were partly sunk below the ground. The towers were 
enlai-ged into 'roundels,' which soon developed into angular bastioiu, 
as that form was found more convenient for fire in definite direotioDB 
(and was also less easily breached) . Their distance apart was extended 
to 375 to 450 m., but in the interval between two bastions there 
projected a small work called a moineav (or platform) to cover tlie 
gateway. The earliest bastions — those designed by Martini at the 
end of the fifteenth century — had short flanks, long faces, and blnnt 
salients ; &e fiKes serving merely to cover the flanks, which alone 
Were habitually armed with artillery. 

II. (1500-1700.) The things chiefly required in fortification at 
the b^uuiug of this period were : 

tliB middle of the sixCeecth centary, vheK it is given to illoetiate the defects <i 
Bqnaie forts, and how the besieger maj altock them. If the Balieot ie breached, aaji 
the writer, ihere ii good cotci for the enemy there, and in any case his poueen 
advancing upon the balwnrk are eipoied to little Are. He can make batteriet Eo 
choke tlie gnne in the flanls, and be can easily rainste the shoalder, and so nncorer 
the flank hehind it^ Or, if he wishes to breach the cnrtiun, he can cBfllade it by » 
monot, eo thftt, ' when occasion »hall serve, that the men sbonld appear far th» 
defence of the breach or walls of the curtain, they shall find themselTss aubjected by 
the same monnt in nch sort as they shall not be able to abide tbereat, wheo tbt 
aasanlt should be presented.' (Sm Appendii E of the Wvolmici Text-book of Ferli- 
JiaUioit—'The Key of Uie Treasury,') 

* Or rather Earfleor, onllie other ride of the Seine. After Harfleur was takes, 
Honflenr surrendered without standing a siege. 
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(1) Bettor armngemenlB Ji>r ortilleiiy defence in general. 

(2) Better cover for the -nails against direct fire. 

(3) Oood flank defence by artiUeiy. 

(4) Protection of the entrances, both from access and from fire. 
Of these, the two first chiefly affected the profile, and the two last the 
trace. To meet these reqnirements, baationed fronts were developed 
gndnally and with many variations ; each country taking more or less 
iU own line, bat the Itc^ans leading the way. 

The earlier Italian engineers, of whom 8an Micheli and Tsrtaglia 
an representatives, made their fronts very long and their bastions 
small. The salients of the bastions were nsnally bitmt, the faces 
noSanbd, and nnable to cross fira npon the gronnd in front of the 
curtain. The flanks, in two or three tiers, were perpendicnlar to 
the cnrtun, and were partially caaematod and protected by orillons. 
In the later Italian manner, as described by Karchi in 1599, the 
baattors were better flanked and gave a better cross-fire. Tenaillons 
and coDnter-gnards were placed in &ont of them, and a receUino in 
front of the cnrtain. 

Dnring the sixteenth century Italian engineers were in request all 
over Gorope, and while Paciotto was building the dtadel of Antwerp 
(1574), Ghiamarella was bnilding the citadel of Spandan. Germany 
produced two remarkable engineers, Durer and Speckle, bnt they 
foonded no schools. In France the Italian principles wore followed 
ont, and in the hands of Pagan (1645) modified te the advantage of 
the close defence. In Holland, dnring the war of independence, a 
cheap mode of fortifying was developed, with low earthworks and 
wide wet ditches, which gained a high reputation and was afterwards 
^Dpted elsewhere. The great Elector brought Dutch engineers to 
Pmssia, and set them to fortify Cotbet^ and Minden in 1650. 

A review of the development of bastioned fortification in the 
sixteenth and early part of the seventeenth centaries shows that the 
bastions, being made larger and closer, became more capable of frontal 
tetMD, while their flanking fire was studiously improved and secured. 
The walls were only partially bidden, because so much stress was 
Uid upon high escarps ; bat various kinds of construction were 
^pted to make tbem more difficult to breach. The covered way 
was not folly matured, and its communications, both to the front and 
rear, were imperfect. 

MeanwhOe Uiere was considerable progress both in guns and 
gaDneiy, By the middle of the sixteenth century the use of iron shot 
had become almost universal, and the calibres of guns were fhrther 
reduced, and more definitely fixed. Double cannon, 42-pounders, were 
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the heaviest pieces in Fruice ; 48-pOundeM in GemiBny. Direct fire 
at 450 to 600 m. tras cHieflj used for dismonntiDg and breaching. The 
l&tter Tras neoali; onsyBtem&tic, from above downnarda ; thongli 
Fmndabei^ (156&) g&ve EOToral roles for jt, recommending that & 
horizontal ODt shonld be first made, 2 m. abovo tbe foot of the vaU 
Enfilade fire waa emploj^ before the middle of the aizteentb oentniy 
(PI. L), and travorseB to gnard against it were desired by Marchi 
and Cataneo. 

At the beginning of the soventeenth oentnry, hand-grenadea, and, 
shortly afterwards, sheila fired from mortars, came into general use. 
About 12,000 hand-grenades were thrown at the si<^ of Uaeatricht 
(1673), and nearly 24,000 at Stettin (1678). The calibres of the 
mortars were nearly ihcme of the present day — 13-inch, 10-inch, and 
S-inch; and in 1674, at Grave, Coehom introdaced the small mortars 
named after him. In Franca there were also pieniert. Incendiary 
projectiles were fired from mortsra, and case from guns. At Grare, 
both sides nsed case largely. 

Down to the time of Yanban, the bnUc of the siege artillery was 
commonly placed in one large battery, called in France bailerif 
royaXe, and in Germany generol-hatterie. Against places ill-pro- 
vided with ontworks this battery was made opposite the cortfun, 450 
to600m.from it. Itserved, if possible, forbreaching as well aa dts- 
moanting, bo aa to save the labonr of shifting the gnns forward, and to 
allow the more advanced trenches to be made narrow. When rarelini 
became common, and the faces of tihe bastions took a more active part 
in the defence, the attack was directed chiefly npon them. As their 
flanks -were carefiilly hidden, batteries had to be made on the glacis at 
the salients to silence them, and often others also to make breaches. 
Even where breaches were made from a distance, it was sometimes fonnd, 
as at Menin (1700) and Lille (1708), that it was impoeaible to make 
use of them. The approaches had to be carried forward to the glacis, 
ttoA batteries made there, after all. The massing of guns in one 
general connter-battery was opposed by Vanban; bnt it fonnd an 
advocate in Coehom, and was practised on a great scale by the TnrlcB, 
who had 74 gnns in one battery at Famagosta. To give some other 
instances: there were batteries of 44gDiis before Mayence, in 1674, 
and before liUe in 1704, and there was a battery of 60 gnns before 
Tnrin in 1706. 

Enfilade batteries were more rarely nsed. Like the counter- 
batteries, they were mostly raised above the surface of the ground ; 
sometimes, especially by the Tnrks, they were placed upon high 
cavalier^ becanse, with fall charges, enfilade fire from a lower level 
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wu ineffectnid. A battery before Maeatricht, ia 1S79, was 8 m. high, 
Slid tKe caralier battery for 6 gnus, built hj tbe SpaniaHa dnring the 
Btege of Oatend, oocapiod ^ghi months in constmction. 

The inoreaaed effect of improved gnus, and the great resnlts 
obtained by mortar fire against norks as yet nnprovided with bomb- 
proof corer, and against buildings, together irith the want of skUl at 
that time in the management of the approaches, all tended to develop 
the artillery.attack, and caused it to be relied npon more and more. 
This was mnch less the ease with France, in Vanban's day, than with 
the alliefl opposed to her; and Coehom was the chief representative 
of this tendency. At Li%e, in 1702, the Biege train consisted of 
480 pieces (inclading 300 small mortars), and at Bonn, in 1704, it 
consisted of 646 pieces (inclading 500 small mortars). With the 
artillery-attaclc assaults were often combined, which in most cases cost 
many men and proved nnsnccesafnl. The attempt to storm the covered 
way cost 5,000 men at Mayence (1689), and 4,600 at Lille (1708). 
Bombardment of the town bnildinga became aI.=io a recognised mode 
of attack. Stettin, in 1676, had 30,000 shells thrown into it, some of 
them wfflghing 4 owt. ; and Stralsnnd surrendered, in 1678, after a fire- 
days' bombardment iirom 52 mortars. 

Dnring these two centuries several steps were made in the condnct 
and execution of the trenches. Betnrna were made, to flank the 
approaches, e.g. by Montlnc at Thionville (1558). Traversed saps 
were employed in the second half of tho sixteenth century ;• and in 
1576, for the first time in Western £arope, the Tnrkish earth eap was 
made use of, before Deventer. As outworks giving a grazing dre were 
added to fortresBes, it was Found necessary to open the trenches at 

* In the earliest travencd saps the tnTorsex Baom tabare been formed oTerhsad, 
\ij bliadiiig portions of & direct flpprDoch. A trench was made in this way by tho 
engineer Campi at the ai^ of Uoarlem (1673), and Msndoza speaks of it aa n 
norelty. At iDterrala there were wooden nprigbts, carryiDg JoiaU oa which sand- 
UgB were laid, the joists fbrminga kind of bridge. CkattdtCitri—tcuara consiBting 
of a gnmnd silt, with two uprights, between which foacinea could be piled — became 
recognised aiege stores in the sdrenteenth cenCnry, b^ag osed both for blinding 
trraehes and fot ferraiag breastworlcs where ncaration was impossible. The siege 
of Boii-le-Dnc (lEKiS) afEiTda an earlj iustance of the ordinnr; traTsrsod sap {icc 
PL II.). On the N.E. side the attack, directed b; Coant Erneet of Nassau, was 
hindered hj the svampr gronud. At length he ' was advised b; his engineer, 
Uatthias Van Voord, to make s great gallery directlj upon the citj . , . which 
ahonld be made in this manner. The plain thereof should be a foot high abora 
watar, and 12 foot broad between the walls tbeteof on both sides, which walls shonld 
be cannon-proof. Aod at ererj 8 or lO-foot length a traTerae to be made also ranaon- 
jnoof. ... To this end the two batteries (D and E) were pnt forth to be mads, oach 
of them for 8 pieces of ordnaue, the wings or hinder part (hereof closing together^ 
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greater distances. The besi^ed, onable to make any impreBsion on 
them by fire, had to reeort to aortiea to hinder their progreee, uid 
these were fiunlitated l:^ the general adoption of the corered way. 
Hence, with enterprising garriaons, ' Bkirmishing' in ^nt of the 
place became a chief feature is the defeAco. Cftvalry took part in it, 
and the besiegers found it necessary to have oaraliy of their own near 
at hand, behind epanlments. Sometimes, as at Grave, foot soldiers were 
taken ont mounted behind the horsemen, and the former dismonnted 
and attacked the advanced siege works while the horsemen pushed on to 
hold reinforoements in check. To gnard their trenches and batteries 
against snch attacks, besiegers made redonbts at the angles of their 
zigzags ; and as fire-arms gradually superseded pikes, it was found 
advisable (e.g. by the Swedes in the Thirty Tears' war) to throw ont 
'lines' — the mdiments of parallels — which afibrded better firing 
positions than the redoubts. 

The method of attack elaborated in the Dutch war of independence, 
and known as 'the method of the Princes of Orange,' was a combina- 
tion of the three eleroentfl — trenches, batteries, and redoubts. It 
began with the construction of continuous lines of ciroamvaUation and 
contraTallation, with redoubts or forls in &ont of them, armed with 
artillery. The trenches started at 230 to 330 m. from the place ; the 
redoubts, or corps de garde, at their angles, not only defended them, 
but also the batteries, which lay close by.* The whole group of works 
upon any one capital was termed ' an attack.' 

The artillery of the fortress at first confined itself to the defence 

and bsTing on the Bides rorpe-de-garde for (he i&fet; of ths batteriei. . . . And bj 
reason that tbe plaw vhere thia gnat gvUsiy 'vaa to be made was altogether a moraii, 
which was orerfloTed vith iraler at nerne placcB a maa's height, we were &iii to fill 
the -way, as wo worked forward, with bnuh and earth, which wa> brought thither 
from afar off in carta. And for the more secnrity of this galleiy there were made the 
bnltsries F and Q.' (Frempart, Sitge o/ (he Bu*»e, 1030.) 

* Fig. I, PI. Ill,, sbowi the diapoaition recommesded b; UaroUoie (Art Stunimdi, 
1S14). The working party, from 200 to 400 men, is extended along the line of the 
intended trench bj ' the msthematician who directs the works,' the men being 3 or 1 
feet apart. The gnard lie down, taking cars to hide their boming matches ^m tlia 
enemy, and throwing ont econls towaids tlie place. If a sortie ia made, and thej find 
iJiemselres nnable to hold their ground, both guards and workmen must fall ba«k 
upon the eorpi-de-gardt. The treDeh should be mode 8 feet deep and 6 feet wide, and 
at the end of the line there ebonld be a redoubt (or c«rpe-dt-ganle) of abont 20 yard* 
nde, which must be ready by daybreak to rpceire the scouts and to nmtt the enemy. 
Freitag, another Ihitch engineer of the same time, places the redoubts, not in the 
line of the approscb, but at the end of short lateral trenches on either flank of it 
(,Fig.2, PI. III.). The Spaniards seemed to have tmated usually to retnnii, like those 
of MoDtlue, which aSbrded a flanking Are {Figr. 3 and 4). 
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ofthecariaiafTOinwsll-hiddeiiflanka. Bnt the cOanter-batteries, wbioh 
■Iter R time besiegers began to make oa the glads at the salieDts of 
the baslione, proved able to search out and overpower these flanks. 
The besieged then tried to arrest the progress of the besiegers at an 
wher stage, hy engaging their general* battery, at first from the 
CDTtain, bat afterwards from the faces of the bastions, as these were 
ibnnd to give a mora convergent and efFbctaal fire. Oradoallj the 
■rtill^ defence centred more and more in the bastions, which grew 
It^er and more salient. They enveloped and often mastered the general- 
battery of the besiegers ; and so long as they were nnsnbdned, the in- 
futiyand cavalry of the garrison were &ee to take the offensive against 
tbe nuTow front of the attack. Mortar fire, it is trae, told chiefly in 
{■ninr of iim besi^^re, especially the fire of the heavier mortars. But, 
in s[nte of this, the defraice was on the whole decidedly superior to the 
tUai-k : active in the earlier, obstinate in the later stages. It« activity 
WM fnrthered by the &ct that sieges were not as yet reduced to mere 
oigineer operations of a fixed pattern, and that commandants were 
mostly experienced soldiers aocnstomed to handle troops in every way. 
Conseqnentlj-, besides the prolonged sieges of the Dntfih war, ire find 
the ntge of Candia lasting 28 months (1667-9), Grave four months 
(W?9), Mayence three months (1689), Ac. 



Beeoitd Period. — Fkom ths time OP Vadban to the esd ok thb 
Napoleovic Wars (1700-1815). 

I- (1700-1740.) The experience acqnired in the Dntoh war of 
independence, and in the Tnrkish sieges (especially the siege of 
Candia), was greatly extended in the long wars of Lonis XEV. against 
Holland and Germany. In these wars the French were usually tbe 
besiegers, and Yanban in particular, in the many sieges he directed, 
bad abundant opportunity for noting the improvemonta reqnired, alike 
in fortificatioa and in tbe art of attack. 

As r^ards fortification, three men took the lead in altering the 
p«ctio6oftheirtime:—Vaiiban (1633-1707), Coehom (1641-3704), 
and Biropler (1640-1683). All alike, though with widely different 
reenlts, net aside the doctrines then in vogue, and worked unfettered 
upon the lines which circnin stances and their experience marked out 
for them. The chief defects to be corrected were ; 

(1) Faulty trace, especially as regards tbe use of artillery in tho 
distant defence. 

(2) Insufficient cover for the masonry. 
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(3) Want of seotm ehelter against the mcreasing rertical fira. 

(4) Want of retrendiments and keeps for interior defencf. 
Vanban, in bia later system, tried to remedy these with only partial 
sncoess. la the attack of Lazemfani^, in 1684, he had been held in 
check for ten days by the pentagonal towers with two tiers of gun- 
casemates botlt by Lonvigny (1673-83), and from these he borrowed 
his tower bastions.* The casemates of these tower bastiana were 
shown by trials, not strictly fair, at Landan in 1?04, to be incon- 
veni^t for artillery service ; and the French entirely abandoned gnc- 
casemates, their aversion to which has subsisted until quite lately. 

Coebom laid great streSB on a step-by-atep defence by means of 
outworks and retrenchments ; and by bia skilfnl combination of wet 
and dry ditebes, and his keeps (especially those of the covered way), 
he gave great fociUties for an aotive defence. He covered his masonry 
well; and with his double flanks and orillon toners he obtained a 
powerM flank fire. 

Bimpler's erperience was drawn chiefly from the defence of 
fortresses, especially that at Candia, in which he had taken part. Tbii 
led him to set much store by sorties and retrenchments. The latter 
he multiplied to excess. To assiat sorties he provided a dry outer 
ditch, and a doable glacis with casemated keeps in the covered way. 
He recommended that, instead of spending money on high escarps, 
numerous casemates should be built, bscause 'high and costly walls are 
only calculated to guard against assault, and afibrd no other advantage, 
except to the besieger, who can very soon bring them down.' 

As regards siege operations, Yauban had been early struck with the 
disconnected way in which the saps were pushed on, the insufficient 
extension of them in the last stages of the siege, and the want of skill 
in the disposition and use of the artillery. In 1669 he wrote bia first 
treatise on sieges ; t and in 16?3, before Maestricht, ho departed from 

• Tlua seems to be mere coDJertore. The towers nt Lmemburg irero adraoced 
Torki on the glacis, not part of the enceinte. Vauben thought ircll oC Ihem, and 
built otbera tike them ; bnt ha himself sajs ttiat the tower bestiona vere snggested 
to him bj the difficulties of tho site of Belfort. 

f In this treatise, after pointing out Uie mistakes commonly mnde io sieges at 
that lima, he iUastnited his remarks b; contrasting the attack which he had hinself 
directed against Lille, two ;eBis before, with an imaginary nttnck upon the same 
front (lee PI. IV.). He blames (he artillerymen for placing their batteries too fir ofi^ 
and on what was practically one straight line, instead of studying to get some con- 
vergence of Are. He owds that, owing to the want of worhmeii, he poshed forward 
his sap on the left with Tery iasufficient support. The same error was committed in 
fonning the lodgment on tJie countereearp. Vo preOiUtiong were taken against eortiss 
on the left, and no batteries made to o|>po«e the ontworls on that side. The assault 



fbyCoOglc 



20 

tfao common practice, and introduced pamllelB — preyiottBly employed 
hy tlie Swedeo and by the TorkB* — to connect the approaches, and to 
receiTB the gnards. He dispersed his batteries to some extent ; and, 
for the first time, bo formed a ' crowning ' on the glacia. By theeo 
meuiB he brought one of the best fortresses in Holland to anrrender in 
10 days, at a cost of only one-tenth of the asool nnmber of men. 
Bis aaccess gave him henceforward more fr^dom of action ; bnt therg 
were many difiicnlties in the application of parallels, 'especially tho 
disorder attending the extension of the workmen, and it was not till 
tlusiegeof Ath, in 169?, that these dlEBcnlties were fally overcome, 
ud the parallels properly execated. At Ath, also, ricochet fire Erst 
diowed its valne, in spite of the distaste for it felt by the artillery. 
It bad been preriopsly tried, bnt witbont marked success. At Ath, 
S batteriES armed with 30 gnus (12-ponnders and S-poonders) in the 
ucond parallel, about 260 m. from the place, dismonnted 83 guns in 
ft few days.!" 

In the Traite des tioget et de Vaitaque dea placet, written by 
Vuban a few years aiterwards, a precise system of attack was laid 
down, which, based as it was on his vast experience, has served as a 

M the nTeiin, tbough it proved successful, vos premature and haiaidous, fbr then 
m* so breach in the irork, do galleiy of deBCent into its ditch, and no lodgment on 
its cointarwirp. And yet this attack, he sayg, was a rerj Airourable example, and 
nrtirith mnch approbation. Hence he concludee that, ' nhen we succeed, it ia rather 
osingto the veelneea of the enemj Ihaii to oar own merit.' 

* The author doea not mention the inrtaacee jo which thej were employed li; the 
Swedes. The; were employed b}' the Turks in a quite unsystfrnatic, but in a most 
vholeale manner, during Che sir^e of Candia (1667-9), and it has been supposed 
that Vanban borrowed tbem from the Turks. But there is no suCBcient proof of this, 
snd it is evident that the idea of pafallels was already afloat in Western Europe. It 
ii dereloped in Yanban's treatise of 16S9, and it is to he found aluo in a work pub- 
liihed the year httort (Litre de louta nw^ei ifo fbrfj^ftiitofM, by the 8iear D'Aorignae). 
The writer proposes a plan of attack which he says he had sncceesfuliy practised at 
BellegBrde, The approaches start from one grand place of arms, 12 feet wide (m 
Fig. 6, H, III.), and at erery 60 yards they ace crossed by other places of arms, each 
intended for half a battalion, At 18 or 20 paces tram the salieat of the oonnterecarp 
of tile raTelin, thnj are connected by ' trenchea parallel to the place,' 6 feet wide, 
■nder cover of the musketry fire from which the three lodgments on the counterscarp 
can be made almnltaDeonily. 

t Batteries I. to V. of those shown on Plait V. The defence was so passire that 
Viubon did not think it worth while to make a third pamllol. The besieged had 
made an inundation on the left flank of the attack with the waters of the uffier 
Deader, which was maintained by a sluice opposite the Burgundy bastion. They 
hoped, with the Aill head of water which this famished them, to scour the luuit 
dileh when the besiegers were eroasing it; bnt before that time the eloice was 
tmached by a battety of 3 nertars (No. VII.), which threw shells of S ot. 
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paUem nntil qnite lately. His siege train consietcd of 130 gan», 
80 mortars, and 80 pierriert. The mveBtment -was Becnred by con- 
tinnons lines, with a ditch 15 to 18 feet wide, and 6 to 7^ feet deep. 
The first parallel was about 575 m., the second, 225 to 276 m., and the 
third, 30 to 45 m. from the place. The ' crowning ' furnished a final 
infantry position on the crest of the glacis, and also received the 
breaching and connter-batteriea. He preferred to use artillery for 
breaching, rather than mines, as had formerly been coBtomarj, becaose, 
' with artillery,' he says, ' one can breach when, where, and how one 
pleases.' The infantiy, in Yanban's scheme, took no active part in 
the attack, but merely acted as gnards, except in the special cases 
where it might bo necessary to Btorm the covered way or the 
breaches. The batteries for silencing the fortress were, if possible, to 
be BO placed as to enfilade and ricochet one &ce while directly 
engaging another; by preference in the second parallel, bat at all 
events not behind the first parallel. The main principles of Yanban'a 
system of attack wore : — To enrprise and envelop the enemy as mnch 
as possible, always to be prepared against sorties, and to obtain an 
artillery superiority by dispersion and convergence rather than by 
nnmber of pieces. 

In a second treatise he dealt with the subject of defence. Sorties, 
in &ce of his own precantions against them, he had little faith in. He 
declared, indeed: 'I have never seen a siege in which sorties have 
delayed the progress of the attack by ao mnch as half a day.' Bnt he 
reoommended that they should be tried on the first nigfate of breaking 
ground, and whenever special oircamstances or the remissness of the 
enemy gave opportunity for them. He also advised a sortie in force 
against the crowning of the glacis, and frequent small sorties during 
the defence of the covered way. To hinder the exeontion of the first 
parallel by musketry fire, he would have sharpshooteis posted at 
night 100 to 200 m. in front of the covered way. But in the main he 
would use his inf^ntty defensively, to hold the ramparts and Uio 
coveted way gainst aasanlt. The saying is ascribed to him : ' Covered 
way lost, all lost.' 

As regards the artillery defence, he looked chiefly to mortars. 
' The fury of the attack,' he says, ' is beyond measure increased by the 
great nnmber of gnus and the extensive use of shells; therefbrc, 
numerous mortars must be employed in the fortresses too.' As soon 
as the fronts to ho attacked were known, as many guns as possible 
should be mounted upon them, but a direct eogt^ement with the 
besiegers' batteries should be avoided, and tiie pieces transferred to 
the neighbouring fironte which were not enveloped. This direction 
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was acted npon wiUi mnch gaocera by V&Ui^re, who oommanded the 
wtiUery, in ihe defenoe of Aire, in 1710. He shifted bia gaaa froja 
place to plnoe, catting new embrasiires where the enemy least looked 
for them. Be h&d also inTented a heightened carriage, which allowed 
of fin over the parapet withont cattiog embraenreB. 

The engineer operations in the defence consisted chiefly in mining 
and in making conni^r-approaches. The latter were used at Grave 
(1674), Philipsbui^ (1676), and Mayence (1689). 

Beriewiog this period, we see that the chief part in the attack, 
which had b^ore lain with the batteries, was shifted by Yanban to the 
Kjsteinatic and steadily advancing sap with its strong infantiy guard. 
The active infantiy defence, hitherto snperior, was broken by this 
infantry attack, strong both for offence and defence ; while the artil- 
lery attack, widely distribnted and enveloping, gave frontal, enfilading, 
and high-angle fire against the bastions, and qnickly annihilated the 
artillery distant defence. Hence the saperiority was transferred in all 
respect to the attack. The preponderance was especially marked in the 
earlier stages : in the later stages, particnlarly after the attack had 
reached the covered way, it was itself taken more in flank, while the 
besiegers* gnns had partially to cease firing lest they shonid injure the 
siege works. The close defence, thorefore, still retained mnch value. 

Instances like the captare of Bonn in twelve days (1708), Landan 
in fire days (1705),» Ath in eleven days (1706), showed what akilfnl 
headers conld do with a feeble defence; bat there were other 
tngtonces, aoch as that of Toamay (1709), held for 57 days against 
Harlboroagh and Prince Engene, which showed that a stoat and pro- 
longed defence was still possible. 

IL (1740-1815.) The predominance in military matters which the 
French had attuned at the end of the seventecmth centary caused 
odier nations to follow their lead, and made bastioned fortification, for 
aboot 100 years, the prevailing, or, as we may say, the historical, typie 
thionghont Europe. Yet this did not prevent abundant variations of 
detail, and it is reckoned that in this century there were upwards of 
180 revisions of Vauban's trace. 

Cormontaingne, by enla^ngthe bastionsand ravelins, brought more 
fire to bear npon the ground in front, but at the same time increased 
the length of line which was exposed to envelopment. Ho rejected 
those genus of a good retrenchment which were to be found in 
Vauban's later system. He covered all masonry from direct £re from 

* TbiB is a mistake. Landau \rni not beBieged ia IT05 ; it wn besipgrd in each 
of ths ttireB preceding jears, but the defmca in all cam extended nneb bof and 
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n distance, bnt nt the Bftcrifico of strong profiles. The advaaoed 
lunettes at the foot of the glacis, whiob were adopted hj Hm school of 
M^zi&res, did something to &cilitate oBensiTe action npon the ground 
ont^de. This was aUo farthered by the detached rarelins, and the 
well- organised oovered ways, proposed by Bonemard and Ghasselonp; 
and it was a main object with Camot, who snggested a conster- 
sloping glacis for the mke of it. The two former engineers made 
some vae of casemates for the flank defence of their ditches, while 
Camot adopted them largely for high-angle fire. 

Wallrawe, a Dutch engineer, who entered the Pmsnan service in 
1715, and Frederio the Great, who, after the death of 'Vrallrawe, todc 
the direction of fortification works into his own handai departed from 
the bastioned trace, and adopted in general a tenaille trace, with 
reverse flank defence from connterscarp galleries. Schweidnits wu 
provided with an enceinte of polygonal trace flanked by caponiers, and 
also with five detached forts, and other advanced caaemated works, 
which favoured an active defence. Grandenz, which fell to Frusaia 
in 1772, was fortified after Frederic's own designs. In all the works 
casemates were lately nsnd, both for shelter and defence ; the ditches 
were narrow and deep, so that the walls were well hidden and difficalt 
to breach. 

In Anstria, as in Pmsaia, fortification, to some extent, broke loose 
from the French school. General Harsch, in 1763, pointed ont the 
faults of Cormontaingne's system, and in fortifying Arad he nsed 
polygonal fronts with detached bastions in the middle of Uiem. 

The first Frenchman to raise his voice against the dominant 
system was Montalembert, who was the more nnfett«red from the fact 
that ho was not bimself an engineer officer. He took as hia main 
principle that the defender mnst secure a soperiority in nnmber, 
calibre, and protection of pieces at every stage of the siege ; and this 
demanded the abandonment of the bastioned trace, and the general 
adoption of gan-casemates, tier above tier. The polygonal trace, which 
he developed to meet these requirements, afforded long fronts, capable 
of mounting an immense nnmber of gnns, and which were difficult to 
envelop and difficult to overpower by frontal fire. 

The material of artillery was reorganised during this period, by 
Gribeauval in France, and by Frederic the Great in Prussia. Great 
attention was paid to gunnery, and the ballistic problems bearing upon 
it were investigated by Robins, Enler, Hntton, &o. Bicochet fire, 
though reckoned by Cormontaingne the best kind of fire, made its way 
slowly in Germany. The first experiments with it in Prussia took 
place at Berlin in'1749. The adoption of traverses to goard against 
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it niaed many qaestioas as to its use ; wbat point sbonld be aimed at, 
what eleration given, whether the bounds sbonld be abort qt high, or 
kmg and fiat, &c. Opinions were very divided on these pointe, and 
Dn Paget (1771) distingaished high ricocbet and flat ricochet as 
sqw&te kinds of fire. The increased aae of howitzers gave the former 
kind the preference in most cases. The ranges recommended varied 
from 570 m. to 750 m., bnt these were often greatly exceeded in 
practice, and tbe batteries were placed too far o£F for accnracy of fire 
vitk low charges. Hence many wiiters, sncb as Morla, Hoyer, and 
Tempelbofii tbooght little of ricochet ; and Schamhorst considered it 
eOectire only at Bhoit ranges. Its Talne, when properly need, was, 
however, sufficiently shown by the nnmerons attempts made to improve 
fortifioation so as to obviate its effects. For breaching, the best rnles 
were given by Uoria, in 1796. He prescribed a horizontal cnt, 1 or 2 m. 
above the base of the wall, and then two vertical cnta. Oblique was 
preferred to perpendlcnlar fire, bat, according to Cormonteingne, the 
boHzontal angle should not be leas than 45°, nor the range exceed 230 m. 

As regards the general course of siege openitions, both engineer 
and artillery, there was very little deviation from the roles laid down 
by Tanban. His disposition of the trenches, improved in some minor 
details by Cormontaingne and his snccessors, formed a definite scheme 
of attack, which soon came to be regarded as perfect and nnfailing. 
Lefebvre (1757) proposed to modify the trace of the parallels : to make 
tlie first and third re-entering, and the second straight, the ends of the 
second parallel resting npon the two branches of the first, while its 
centre was tbe starting-point of tbe two branches of the third. By 
this combination of parallel and approach in one he hoped to save 
time and labonr, bnt his plan fotind no favour. In mining, B41idor, 
by his globes of oompression, broke down the previons superiority 
of cotmtermines, and the art of underground warfare was farther 
developed by the siege of Schweidnitz, and by the work of Ijefebvro 
based npon that siege. 

After tbe war in Flanders (1744-8) the ricochet batteries were 
placed in the first parallel, sometimes with ranges of 1,000m. ormore. 
The artillery attack began with them and with the heavy mortar 
batteries ; it was reinforced by tbe frontal fire of tbe connter- batteries 
in the second para11el,at ranges of 300 to 450 m., and was afterwards sup- 
ported by the fire of light mortars and pierriers in, or in advance of, 
the second parallel. In tbe crowning there were counter- batteries of 
12.poander8, and breaching batteries of 24-ponndeTg, unless, as at 
Tonrnay and Yaleneienoes in 1793, tbe breaching could he done &om 
^ distance. The nnmbor of pieces in each battery varied from four to 
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ten. Vanban had diaftpproTOd of the bombardmetit of towns, and io 
this he was followed hy tlie whole French school. D'Ar^oti and 
Caraot spoke of it as ineffectual ; Boasmard, as inhnman. It wu 
tried witbont snccesB hj Frederic the Ch«at, at Prague, in 1757 ; b; 
the allies against Thionville, Lille, and Valenciennes, in 1792-3 ; and 
against Wittenberg in 1813. Bnt it led to the snrrender of Ixmgvj 
and Verdnnto the allies in 1792, and of Breda, Yprea, and Maestricbt 
to the French in l?93-4. 

The systematic attack was often abridged or accelerated under 
special oircnm stances. This was tba case especially with the Britiab 
sieges in Spain, owing to the deficient engineer equipment of the 
besiegers, and the old-faahioned placea with which the; had to deal. 
The breaches were made at long distances, but with great expenditure 
of ammanition. They were often difficult to reach, and difficult to 
monnt, and it was impossible to reconnoitre tbem ; while the defender) 
were able to prepare obstacles on tbem, and to form np behind th<Mn 
in readiness for the stormers. Hence the loss of 3,000 men at the 
breachesat Badajos, and of 4,000* men in theaasanlts at San Sebastian. 
Nevertheless, the British attacks on Cindad Rodrigo and Badajos 
SDCceeded in half the time taken by the more regular attacks of the 
French npon those places two years before. The Fmssians, in 1813-15, 
snooessfiilly accelerated their attacks by opening the first parallel as 
close to the place as possible, and making the batteries simultaneously 
with it. 

The snperiority of the attack over the defence was looked npon at 
this time as an nnqnestionable fact, which it was vain to struggle 
i^inst. The part of the defence was merely to delay the advance of 
the besieger, so far as that could be done with small expenditure, and 
to reserve the main stock of material for the last stage of the siege. 
Vanban's anfavonrahle opinion of sorties was generally accepted, and 
even poshed farther (e.g. by Gormontaingne and Bonsmard). Camot 
was the first Frenchman to take the opposite view. 

As to the nse of artillery in the defence, the prevailing opinions (as 
expressed by Morla in his handbook of artillery, in 1796) were gene- 
rally as follows : 

(a) Before the attackhegins, the greatest possible number of guns 
should be mounted on the front attacked, and their fire kept np night 
and day. 

(b) The main thing is to delay the enemy ; therefore, a heavy fire 
is maintained till their batteries are finished. "When that has been 

* 2,SO0, sccoiding to Sir J. Jonoa, vie., 500 killed and wounded in the aaualt of 
Jal; 3S, and 2,000 hi the aHult of Angnat 31. 
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xmplished, a combat wiUt (hem slionld not be attempted, bat the 
tiWjganB should be tranBferred to the adjoioing fronts. 
(c) With the light gnns one Bhonld try to mancenTre on tho 
mptrts, and to mako aae of every faToorable opportnmty to open 
joa Bome one poiot with aa overwhelming fire. At night the fire 
wnld be iocreaeed. Heavy sheila shonld be need ; and wh^i the 
comes close, there Bhonld also be high angle fire from small 



(tl) In the last stage, gnns and ammnnition ahonld be expended, so 
it DotliiDg may remain to be enrrendered. 
(e) Fire throngh embraanres la to be avoided. 

Hontslembert waa strongly opposed to these principles of defence, 
>d «u for engaging and oTerpowering the besiegers' batteries from 
ontset. Virgin also (in 1781) advocated a vigoronsnse of artillery, 
ipuMilj of mortara. But Cormontaiogne, Foorcroy, and many 
■Iwra regarded artillery as playing a secondaiy part in the defence ; 
M Cormontaingne accordingly reduced the armament for a hexagon 
• 6S pieceH. ' One attacks fortreaaea with artillery, one defends them 
hit)] muketry,' is a saying attributed to General Riboiaidre. Even 
•mot, Btrongly as he recommended high angle fire, considered it a 
■"take to expend much ammunition in the earliei' periods of the siege. 
The admitted superiority of the attack, and the inability of the 
ence to make head against it, made the surrender of a fortress a 
n qaestion of time, and a qneetioa which engineers soon came to 
tud as admitting of easy calculation. Yauban, in order to arrive at 
for the proriaioning of fortresses, had determined the averse 
ntion of the several stages of the siege of a regular hexagon, accord- 
to his experience, and had so Ret the example of paper attacks. 
n were developed by Cormontaingne and Fonrcroy, and onveiied 
an ' analysis of fortresses,* a mode of measuring their relative 
^gth. According to this gauge, a plivce fortified after Yauban's 
i system would hold out 19 days, after hie third system 26 days, 
^ Cormontaingne's system 32 days, and after Coehom'a system 21 
<*■ These nnmbers were to be regarded as maxima which no energy 
utelligence on the part of the garrison conld extend.* If, aa 
Tht AQihnn of this nncli-aliused method bb; distioctly that they ezcloda rrom 
< njpothena the effect of gortiM, iniDei, eountcr-Hpproachoe, >nd iniprorieed 
^■diment^ mid seiame the goirison marelj to hold thrir gronod itid korp up 
' Are »ith ordioajy tenarity. They point out that, if they vere eBtimiiling Ihs 
"tioDs reqnired for a fortress, all Oia abova reaoarces of llie defence would bsvs 
"tiien into aceouat, and the piotMbls duration of the Biege might be doubled. 
' Cmaontiiiiigne, Mnnorial pour la Fortifiralion permaiuntt, p. 101, and the 
"°^ lur la Fortification perptndiculaire, by Fonrcroy and otlicn, p. 22.) 
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military history proTed, ihey were often exceeded, this was dae to 
the blandera of beaiegere. 

The effect of the general acceptance of thia mode of measurement 
vr&s to rednco the defence, as Carnot said, to the 'art of hononrably 
snirendering fortresses according to certain agreed formalities.* Its 
fraits, according to Reiche (1812), were — ' A disastronB feebleness in 
the defence, a depreciation and mistrast of fortification, embarraesmeat 
and perplexity for weak minds, a screen for neglected duties, and a 
pitiful way of judging of the defences that took place.' According to 
Bonsmard (1797), 'nine places ont of ten surrender without waiting* 
for an assault.' Carnot' s work, Be la dSfente det places forfei, was 
written by Kapoleon's wish to oppose this sort of teaching ; but it had 
little effect. The inferiority of the defence sprang from fanlts in 
fortiBcation, and it was only by curing them that it conld be removed. 

Cormontaingne and his succeiworB, though they made some small 
improTements in bastioned fortification, were unable to get rid of its 
main defects — its unsoltableneas for a good artillery defence, and for 
the active use of infantry in sorties. At the same time they cast it 
into so rigid a form that it wafi incapable of further development, and 
they set their faces against all radical change. 

Vauban'a eminence had thrown the direction of sieges into tbo 
hands of the engineers. With them the conduct of the sap became the 
principal thing, to be escorted by infantry and supported bj artillery. 
The namber of gans in the siege train had been considerably reduced 
by Vanban, owing to hix more skilful and methodical use of them ; 
and Cormontaingne farther diminished this number, and more 
narrowly restricted their nse. The same course was followed as 
regards the defence, which, both in respect of artillery and infantry, 
tended to become purely passive, owing to the little scope which tbo 
mode of fortification aflbrded. A good defence became rarer and 
rarer ; commandants less capable, and more ignorant of fortress war. 
fare. ' For nearly a century,' wrote Bousmard, ' the conduct of tho 
attack and of the defence has been left to the engineers alone ; and tbe 
study of such operations has been neglected by all other Roldiers ; so 
that now generals, commandants, and garrison officers find themselvea 
almost wholly ignorant of the first and most essential elements of the 
art of fortification. The attack of fortresses was left entirely to 
Yanban after his first successes : others did not concern themselves 
any more about it, and i-egarded it as too difficult ; and so began this 
mischief.' Frederic the Great declared : ' En general, ni les fortifi- 
cations, ni le nombre des soldats defendent nne ville, mais tout depend 
de la i&ta plna on moins forte de celni qui y commande ' ; yet most of 
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the PnuMan oonunuidanta in 1806-7 were old men, pt^Bicall^r infirm, 
aod iriUionC the sliglitest aci^naintaaoe with the first conditiooa of for- 
tresa-war&re, who afforded dtsastroDH confirmation of the truth of his 
weeds. Here and there, men like Gneisenan at Colberg, and EAlkrenth 
at I>uitzig, showed how much might be done even with indifferent 
fbrtresaea ; bat thrae men were not engineeni, and probably they had 
the good fortane to be ntterly ignorant of the French ejetem of 



In the war in FUnders (1744-^), Ath, Antwerp, Charleroi, and 
Kamoc were taken within a week ; Bmsaela bnd'tiille within a fort- 
night. Bnt Berg-op-Zoom (1747) held out foi' nine weeks/ owing 
ohieflf to the delays of mine warl&re. This in iteelf obcnpied seven 
weeks at SchweidnitB (1762), daring which time the besiegers gained 
only 50 tn. of ground. 

Thronghoat the eighteenth centnry the French maintained their 
position as the most skilfni and experienced besiegers. The Bevoln- 
tion broke np the Corps of Engineers, and for a time artillery attacks 
had to be adopted. Bat later, especially in Spun, the French 
engineen revived their former fame, both in their attacks and de- 
fiinoes {e^., Tortosa, T»ragoua, and San Sebastian). 



Third Period. — From 1815 to thb G-bnebu IntboduOtiok of Bifled 
Weapons im 1860. 

After the end of the Napoleonic wan, all the Great Powers bad 
mnch to do in altering old fortresses or bnildisg new ones, which, 
according to the latest lessons of experience and of military science, 
were principally on a large scale. This led on all hands to a closer 
examination of the bastioned fortification hitherto dominant, the 
defects of which, long known and often insisted npon, had been newly 
iUastiated in these wars. Mare effective and less exposed emplace- 
ments for the artillery, both for action on the conntry and for defence 
of the ditch ; bomb-proof cover for men and stores ; advanced works 
enabling the infantiy to hold their gronnd onteide the fortress, and to 
take the offensive ; retrenchments for interior defence ; protection of 
the masoniy against breaching ; a system of coantermines ready pre- 
pared — these were the chief requirements. Ghoamara showed that 
they might be met to some extent withont abandoning the bastioned 
trace, and in France this trace was adhered to, alike &r forts and 

■ Yet BonRnanl, oda of the most diiUogiUBhcd offleen of the French engineen, 
took a leadiiv pert in tbe defence of Dantiig. 
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for enoeintea ; as, for instaiioe, at Paris, wliere, &(ler long disonsaiona, 
the enoeinte recommended b7 General Haxo, and the forts adrocated 
by Oeneral Bogniat, were ultimately combined. 

Qernumy, following Hie lead of Frnsaia, took a different conrBe. 
The bostioned trace had been already departed from in Frederic the 
Great's time, and there was now a reveraion to the masonry works of 
the old German eagineera, and an approximation to the ideas of 
Montalembert, Captain von B«iche gare early expression to this 
tendency in a work writben in 1805, thoagh published in 1812 {Dfr 
Befettigvngskunti, Jiergeleitet aw der gegenwdrtigen Art eU» Angriffs 
wnd der Vertheidiffung). ' Vauban's great renown, a weak proneness 
to imitation, and the opinion that has hitherto prevailed, that no great 
engineer conld spring from the soil of the Fatherland, have all,' he 
says, * contributed to make us abandon the excellent ideas of our fore- 
fathers, and blindly fbllow the foreigner.' 

In the instructions Issued by General tou Banch, the head of the 
Engineer Corps, for the preparation of projects, inlSlS, it is said : ' In 
all new worlu it is abaolately necessary to take acconnt of improved 
methods of fortification, better snited to the conditions than those 
hitherto in vogue, and especially not to adhere rigidly to any of the 
older systems.' The value of detached works is pointed ont. They 
should be so placed as to intercept the prolongations of the principal 
fronts of tbe enceinte. If they lie beyond effective mnsketry range, 
they should be provided with bomb-proof keeps, and be flanked by 
caponiers or counterscarp galleries. There should also be defensible 
barracks as keeps in the goiges of the bastions. 

Between 1817 and 1830 Colonel Aster fortified Coblentz, occupy- 
ing the commanding positions by groups of works; and at the same 
time Cologne was strengthened by five detached foris, abont 566 m. 
in front of the enceinte, and 1,130 m. apart.* In 1827 Major Brcse 
prepared a project for Fosen, comprising a citadel and a main enceinte. 
The latter consisted of detached bastions, with keeps and caponiers, 
occupying the dominant sites, and connected by lines of rampart. This 
became generally known as the 'new Prussian system.' Between the 
views of General von Aster, who was head of the Engineer Corps from 
1837 to 1849, and those of General Brese, who sncceeded him, there was 
a broad distinction. Tbe former looked upon the command of the fore- 
ground as the principal point, and rating the forts above the enoeinte, 
he allowed the strength of the works to decline according as they lay 
InrtliOT back. Bresa held, on the contrary, that the innermost lino 

Six aaw for«j w«re imerpolated ji 11(41-7. 
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Aaali be the Btrongest, to oompensate for the dim ini shed strength and 
BHTgjr of the garnson. 

Id a memoir Tmtten in 1844 npon the aev method of fbrtiScatioQ, 
Oeneral Breae gave fonr remarkable examples &om recent deges, 
WToboiatiTe of its ohief principles : 

(1) Bei^-op-Zoom(17i?), suddenly stormed after 63 days'defence ; 
rfujwing the importance of a retrenchment to check troops who may 
penetrate by a siiigle breach, and the need of low flanking fire. 

(2) SaragOBsa (1808-9) ; showing, hy the obatiuacy of the defence 
ofita honeeH nntil artilleiy was hronght to bear npon them, that 
'MfKniiy keeps are of great valne, if well screened and properly 
Bmked. 

(3) Dantzig (1807) ; where a block-honBe in the re-entering place 
oFirms, being covered from the batteriea of the besiegers, compelled 
t^ to have reconrse to a mine attack, and delayed them 15 days ia 
Siting possession of the corered way.* 

(i) Colberg (1807); where a detached work, hastUy thrown np at a 
difit«nce of 1,125 m. from the place, detained the enemy 44 days, owing 
io the vigorons ofiensive action of the infantry of the garrison. 

The general disposition of works adopted in view of these instEUices 
ins as follows: — The most important points of thegronnd wereoccnpied 
t>y detached forts, about 600 nt . apart, consisting of defensible barracks 
*itti Bereial tiers of casemates, covered by earthen ramparts in front, 
which vere fianked by caponiers or casemated batteries. Their 
^o^ered ways were provided with masoniy blook-honses and a system 
of countermines. The body of the place, 375 to 600 m. in rear of the 
^"^ was composed of similar bnt stronger works, connected by long 
■"d simple lines with blont salients. The casemates flanking the 
etches were exposed to direct fire only from batteries on the creat of 
^ glads, which were necessarily ranch inferior to them in nnmber of 
V^fxa. The escarps were Qsnally detached walls. Ifomerons hollow 
^Terees were provided on the ramparts, and shelter-casematea behind 
^ ramparts, so that troops might be able to hold the works nnrelieved. 
"^Idnd of fortification fully satisfied the varions requirements of that 
"•T- It was very favonrable to the offensive action of infantry. It 
••wded good artjllery positions, especially on the long fronts of the 
B^Kxinte, which conld not be enfiladed ; while the casemates of the 
"epa and defensible barracks served for covered fire from howitzers. 
'^ block-honses and conntcrminos in the covered way, and the keeps 
* Hiia iDsUnee was particnlar!; refetied !o b; Napoleon in his lettet of inatnic- 
•■Wi tat Camot'B TreatUt an the Defence nf Fortreuee {Corrapondence, Jans I7i 
IW). 
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in Qi» works tbemaelves, allovred of a moat obstinate cloqe defence. 
The caponiers and flanking batteries ^rere hidden from tbe besiegers' 
distant batteries, and were more tban a match for those tiiat conld be 
made on tbe glacis or in captured outworks. 

But jnst at the time that the new Prussian system was b^pnning 
to take shape, a fresh factor presentefl itself in artillei-j. At Wool- 
wich, in 182^ a detached wall, screened by a coantergaard, was 
breached by 2,100 rounds from 8" and 10" bowitzers,* fired with 
elevations of 10° to 21°. This experiment, rude as it was, showed that 
systematie breaching by indirect firs was possible, and attracted great 
attention, especially in Pmssia, where maeonry was being so largely nsed. 
General Ton Aster at once admitted that no one had hitherto supposed 
a wall oonld be breached by curved fire with rednced charges, and that 
if the 'results of the Woolwich experiments were borne oat, con. 
siderable changes most follow, both as regards the constraction and 
the attack of fortresses. 

In 1826, tbe chief of the Engineer Corps, G^eneral Bauch, sent in 
a report, by desire of the Minister of War, npon the influence of the 
new kind of fire on existing works and on fotnra designs. Since the 
introduction of fire-arms, no new discoreries — not even tbe invention 
of shells or of ricochet fire— had, as he declared, made so mach 
sensation as these Woolwich experiments. In the coarse of three 
centnries the old walls and towers of the time before gnnpowder had 
been gradoslly transformed into fortresses ' capable of considemblo 
resistance ; nnmerous writers had expended all their powers in con- 
triving how to neatralise the effects of fire-arms by defilade, casemates, 
nigh glacis, and sunken iralls ; and the Prussian Engineer Corps had had 
t ne rare good fortane to be able to combine the resalt« of the latest 
experience with the theories of tbe best writers, and to cany them 
out in practice, pntting aside all prejadice and accepting whatever 
was good. And now snddenly these Woolwich experiments threatened 
to reduce the art of fortification once more to that state of impotence in 
which it found itself when cannon first came into play. These ex- 
periments, then, should be carefully scrutinised, to ascertain how far 
they were really tmatworthy, and to follow out their conseqnenccSt 
in order that the fruit of the great expenditure incurred for the 
fortification of the fatherland might not be forfeited. 
He went on to examine snccesdvely : 
(1) What reliance ought to be placed on the Woolwich experi- 

* Of these roiuids, l.EOO were Sred from GS-p<miid«r csiroDftdM, snd were solid 
ihot. The hottitEere fired ihell. Tbe nnge wnt 400 to BOO jaide. Id additiofi, 
800 Bhot BDd SID shell were aJterwards fired to make the bnsch mote ptrfKt. 
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meDtc, and what was their actual resnlt P ThU moch, lie allowed, 
Kemed cerlaia : that this new mode of breaching m&y in many cases 
be emplojed successfallj witlioat requiring a provision of gnns and 
uunnnition, or an ezpenditaro of force, excessive and disproportionate 
to the object in view. But it wonld be desirable to ascertain by 
further trials wliat wonld be the effect of aoch a breaching battery 
igiinst casemated keeps, the thick walls and numerous arches of 
nhich would probably offer a long resistance, while the breaching 
of the front of one casemate would by no means cause the loss 
ot>l]. 

(2) What changes would be bronght abont in eiege warfare by 
tiw new mode of breaching F The breaching batteries wonld in future 
be made with less difficulty and less danger, and they could be as large 
u might be wished, instead of being limited by the length of the 
iotended breach, or the space available for their construction. The 
!>reach oould be mode at an early period of the siege, and the threat of 
tnuKoItheld constantly over the heads of the garrison, and perhaps 
in urgent cases CEuried into effect. In many places, especially with 
fartmses built according to the older systems, the profile would be 
more fftTonrable for indirect breaching than was the case at Woolwich. 
But a more important application than the breaching of the escarp by 
W aeroat the ditch, lay in the breaching of caeemated flanking 
Utleriea by fire along the ditches they were intended to flank, 
"IiereTer the prolongation of these ditches could bo taken ap by tlie 
^aaj. The angle of descent wonld be less, and the charge conse- 
qwntlj greater. On the other hand, he pointed out that it was 
Womiag more and more diflicult to storm a breach which was out of 
Bght, and as to the state of whiuh nothing was known ; and that it 
*u impossible so long as the covered way, counterscarp, keeps, and 
uit«ior retrenchments were intact. Hence, as the siege works most 
lilbe carried out as usual, with the exception of the breaching batteries, 
'iie Baring of time by tbeir omission was the only real gain. More- 
orer, the narrowness of the ditches would Eillow only a few gans to 
1« placed on their prolongations ; with wet ditches and earthen slopes 
tbe new mode of breaching was inapplicable, and in any case the 
bringing up of the ammunition required for it was a laborious under. 
t«king. 

(3) What wonld be the influence of the Woolwich experiment on 
tbe art of fortification, and the valne of the new Fmssian works ? At 
^it wonld seem that henceforward ditches should be as narrow and 
deep as posuble, with revetted connteiscarps and casemates for reverse 
Ere. But such changes in existing workf wonld be very costly and 
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would only pttitiullj attain tbeir object, since witli more gnna and 
longer firing tl;e besieger ooald make np for the dimioialied force of 
impact due to the greater angle of descent. Also the narrowing of 
the ditches would do little to prerent the besieger from firing along 
them at their flanking batteries. Besides, the new Pmssian worki 
were so designed that a breach would not lead to the capture of the 
place, bnt wonld only give the besieger the ground he conld actnally 
carry, while every foot beyond would be dispnted. 

Upon the whole he concluded that the new mode of breaching wsa 
Btill snrronnded by doubts which conld only be set at rest by further 
experiments ; that it was in many caaea too ooetly for use ; and that, 
since it was just an applicable to revetment walls as to detached walls, 
it was more threatening to the old weak fortresses of neighbourinj^ 
states, with their wide ditches and their lack of retrenchments, than it 
was to the Fmsaian works. Anzions endearoars to cover all masonry 
on account of this new means of attack he considered to be in the 
main nnnecessary. So men are always apt (Colonel Huller remarks), 
when new factors first present themselves, to indulge the thonght, 
' It will not be so bad after all : it will still do.' 

The Prussian mode of fortifying was soon followed in other 
countries — in Russia, Austria, and, owing to the influence of Brialinont, 
its most prominent vindicator, in Belgium. The French Engineere, 
however, continued to cling to the bastioned trace and to parapet flank 
defence ; and notwithstanding their high training and their practical 
experience in sieges, they did little to advance the art of fortification. 
Tbeir exclusive devotion to one type made them regard everyone as s 
heretic who (like Chonmara, for instauce) ventured to depart from it 
in any degree. The new Oermau tendencies they ascribed to senti- 
ment, and in support of this Blesson's statement was quot'Od, that 
' since 1814 men in Germany have wanted to be German above every- 
thing, and have therefore renounced the bastioned fortification like ' 
everything else that bore the French name.' 

The chief steps in artillery during this period were the increased use 
of heavy howitzers, and the introduction of shell-gnnB. The formeT 
(25-pounder and SO-ponnder) had been nsed in the eighteentli century, 
bnt had fallen into neglect until the Woolwich experiment again dreir 
attention to thorn. The latter, proposed by Captain Paixhans, were 
tried for the first time at Brest, iu 1824, with great success. Howitz«TJ 
of 23-cm. were brought into the Prussian siege train in 1831, and 
sbell-gans of the same cftlibre in 1841. Howitzers and shell-guns of 
28-cm. were afterwards adopted. Hand-mortars were introduced into 
Prussia in 1837 for close drfence, especially from loop-boled walls. By 
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tlia employment of hollow shot increased WJonracy and range were 
obtained, oving to their ecoentncitj-. In 1850, fortresB Bhrapnel was 
intradnced. 

The effective ranges at tbis time were, for enfilade fire with heavy 
pecee, up to 1,500 m. ; for ricochet fire with howitzers and shell- 
guns, up to 600 m. ; for counter-battering, np to 450 tn. ; for high 
! ugle fire with light mortars, np to 600 m. ; with heavy mortars, 
tgiinst extended objects, np to 1,200 m. ; for breaching by direct fire, 
' >p to 300 m. Important experiments in direct breaching took place 
■i Hetz and Bapaama, confirming the method of operating by hori- 
■ontal and vBrtical onts. At Coblenti (1856) and Scbweidnitz (1857) 
c^feriments were made in indirect breaching, or rather demolition, 
vlnch showed that it oonld be applied aatisfactoriljr against casemates 
itnngsg of 470 to 750 m., and with elevation of 10°. StUl engineers 
coDttoned to n^lact to screen their walls &om it, and many wrifers 
U-J; Zsstrow, Simon, and Biistow) threw donbta on ite efficacy 
^bera the conditions were nnknown and the effects coold not be 
obgrared. 

bicreased attention was paid to the composition of siege trains. 
In IWoe the si^e train was gradaally increased to 200 pieces, in 
Anitria to 220 ; while in Pmssia, in 1853, it numbered 268 pieces, 
^ 124 guns (IS-cm. and 12-cm.), 33 howitzers and shell-gnns 
{28-cm. and 23-cm.), 51 heavy mortars (28-cin. and 23-cm.), and 60 
light mot tars. 

fintdnring this period scarcely any thing was done for the advance 
of the theory of attack. The few books of inatmction which appeared 
on diis subject, such as those of Aster and Sonntag, however copions 
■D detail, were little more than a repetition of the precepts of Cormon- 
'■ugne and Bonsmard. Until 1860, Tanban's system of attack npon 
»la»tioned fortress was the only one taaght in the Prussian military 
ichoola The artillery-attack of a polygonal front was fally dealt with 
hj Simon (Von der potygimal-und Kaponnier-Befettigvng, 1856), bnt 
the adoption of rified gnus soon made his work obsolete. Bombard- 
■Dent foond a strong advocate in General Do Blois, of the French 
AttOlery ; bnt the weight of authority was against it, on the score of 
■neffectivenees rather than of inhumanity. It« power was increased 
bf tbe introduction of shell-guns and heavy howitzers, and was illos- 
b*ted by the capture of Sveaborg and Bomaraund in 1854. 

As r^ards the infantry defence, the views previonsly cnrrent were 
in tbe main unchanged ; hat opinion was generally in favonr of heavy 
Mtueinthe early stages of tiie siege. 'Nothing,' wrote Simon, 'is 
ra BUBohievons for the defence as mistrust of coming to close qnarters 
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with the euemy, and eapecially at tbe be^nniog, when the moral force 
is ganged and determined in the first contact with the foe. It Is a 
chief rale for the defence, thei*efore, not to be too prndentabont sorties, 
or too economical, especially at the beginning of the siege. The 
necessity of abstaining from them shows itself plainly eaon^ when 
the time comes for it.' In the later stages small sorties were recom- 
mended, chiefly for the destraction of the siege works. 

The principled of the artillery defence of bastioned fortresses 
remained as before. Smola {Bandbueh Jwr K. K. Oetterreickueke 
ArlUlerie Officiere, 1839) wrote : ' It is a settled point that artillery 
combats are mere waste of blood and ammunition, that nothing is 
decided by them, and no time is gained. The true object of the 
artillery action is to hinder the approach of the sap, the bnilding of the 
batteries, and the repair of dams^ged embrasnres. The defender mnst 
protect his fcnns, therefore, from the enemy's fire as well as he can, and 
withdraw them if the enemy concestratra his fire on them ; but he 
aboold immediately appear elsewhere, for which purpose light gnns on 
high carriages are necessary.' 

So also Simon, in dealing with the defence of a polygonal front, 
showed Ettle faith in the power of the defenders' artillery to hold its 
own against tbe attack. The difficnlties of the latter, be held, lay 
chiefly beyond the third parallel, and the besi^ed shonld reserre their 
strength for that time. General Ton Brese, however, thought qnite 
otherwise. The fortress artillery, he said in 1850, shonld keep np tho 
combat with the besi^ers' batteries until they were completely over- 
powered ; there would still be gnns enoagh for the later stages of tho 
defence. Tbe long lines of polygonal fronts favoured their efibrts ; 
though they favoured still more, as he considered, the close defence, 
in which the besieger would be enveloped by casemated works. 
Detached forts were tees suitable for artillery action, and, in fact, 
corresponded generally to bastions. Their keeps, however, conld take 
a part in the engagement, and this part became more and more im- 
portant as the attack advanced. The defence of Sebastopol not long 
afterwards strikingly demonstrated how obstinately the artillery 
combat might be maintained with long, noenfiladed lines, and abundant 



Fourth Pon'od.— Since the Qekekal iNTEOrccnoa or Bified 
Weaposb. 
Several new factors have recently entered into the general problem 
of fortress ^ar&re. Besides rifled guns, these include the following : 
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BnecLIoading rifles, which are chiefl; &Toarable to the defence, as 
isereaamg the risk of esecating siege norkq and of attempting aasanlta ; 
nilnja and t«Iegrapba, which allow sappliee to be rapidlv throwa 
ioto threatened fortresses; the electric light, which deprives the 
Wegeis of the corer of night in their nearer operations ; ballooDB and 
I KBonH, which assist obaetTation of the enemy and commnnicatioa 
lith the field armies ontside ; and lastly, universal compulsory service, 
I winch (amisbes masaes of men which can be converted into armies 
j nder ihelter of fortresses, and can be nsed either for their attack or 
' HHBce. But it was rifled artillery which exerted the most immediate 
1 ud most profound influence npon fortification and fortress vrarfare. 

I. (1860-?0.) Bifled guna (8 to 15-cm.) were earliest introdnced, 
; rifltd mortars and howitzers later. The weight of their elongated shot 
mabonttwo uida half times that of spherical shot of corresponding 
ivaeter. Their eSective range and their penetration was at least 
doubled, while the explosive action of the sheila increased their effect 
aonaously, both on earth and masonry. The conclasiona dedaced 
irom numerooB trials in Prussia were that enfilade fire was now prac- 
tiable (with \arge calibres) at 3,000 m., ricochet at 1,800 m., and 
ownter-baitering (i.e., dismounting by direct frontal fire) at 1,200 m. 
uperiineDtB at Silberberg in 1869 proved that indirect breaching up 
to an angle of descent of ?" conid be made use of, even where the object 
ftNiId not be seen or the effect observed, 

The si^e of Dvippel, in 18C4, afforded the Prussians a good oppor- 
'xnitj of testing their rifled artillery, and in 1865 they reoi^^anised 
Ibeir aege train. The new train (with which the sieges of 1870 were 
■>tp'»)"ucomposedof320pieces,vi7;., 200 rifled guns (15-Gm., 12-cm., 
Md9-cm.), 32 howitzers and shell-gunH (28-cm. and 23-cm.), 48 heavy 
nnivB (28-cm. and 23-cm.), and 40 light mortars (15-cm.). High siege 
twniges were adopted for all rifled gnns. 

The siege of Ciippel proved that, gainst rifled guns, block-honses, 
™f*i 4c,, must be mach better covered than hitherto, and that fire, 
BTffl at SDcfa ranges as 4,500 m., could not be disr^arded. It became 
^t/xtguj to rednce keeps to a single tier of casemates, and to avoid 
plunog caponiers and flanking<batterieB at the ends of ditches whose 
ptolongBtionB conld be taken np.* After long discussion it was laid 
4nrn in 1869 that : 

(a) Balient caponiers mnst be so protected that the cordon of their 
fRmt walls is covered f^m shots coming at right angles to them with 

* Here the Eogliih eDgioeen were in adranee of the Qermuu, and thia point wa« 
othD; atndied in the new worka for the defence of the iodjaiia deaigned in ISfiS. 
(^ HX. Projimimal Faptrt, iz. 13S.) 
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an angle of descent of 7°, whereby the lowest point of impact will be 
covered against e/a angle of descent vailing from 11° to 15° according 
to the height of the anrface of wall to be hit. 

(6) The conditions of cover forthe keep aresiinilar; the cordon is, 
as far as possible, to be protected against shots at 9° of descent. 

From this it followed that the keeps mnst be pushed np so 
close to the covering parapet, or roust be annk so mach below it, 
that theycoald no longer fulSl their former chief function of sweep- 
ing the interior, and the terreplein of tbe work ; still less coald they 
lake part in the artillery defence. The conBeqnence was the total 
abandonment, after a time, of tbe keeps hitherto in use. Traverses, 
especially hollow traverses, bad to be more largely provided on the 
ramparts. On the other band, tbe covered way lost much of its 
importance, and was either reduced to a mere patrol path, or (with 
detached forts) omitted altogether. The increased range of small- 
arms allowed the main parapet to serve instead of it as regards 
musketry fire, while in fiice of rifled gnus palisading was useless, and 
it was consequently exposed to inroads at night. In the case of the 
forts, sorties could be made from their gorges. 

The distance between the chain of forts and the fortress itself 
bad to be considerably extended. At first only abont 600 m., this 
distance had grown in Grermany to about 1,400 m., after shell-gtins came 
into ose; while in the works of Paris (1841) it varied from 1,500 
to 3,000 m. Tbeforts of Antwerp (1859) were placed at 2,500 to 3,600 m. 
from tbe enceinte ; but by 1869 Colonel Brialmout was of opinion that 
the distance onght to exceed 4,000 m,, so as not to allow the enemy 
to como within 7,000 m. of the place. He still considered that tbe 
intervals between the forts shonld be normally about 2,000 m. (as 
was the case with the Antwerp forts), but would increase this on 
occasion to 3,500 m., if intermediate redonbts were provided. 

In France, a voice was raised here and there against the bostioned 
trace, but it continned to maintain its ascendency. Provost de 
Yemois, indeed, criticiaod Cormontaiiigne, but only to fall back on 
Yauban ; and Ifoizet published, in 1859, a book on fortification which 
might, as Brialmont said, have been written in 1740. A commission 
was appointed in 1861 to consider the changes required by the intro- 
duction of rifled artillery. They recommended hollow traverses upon 
all faces that are exposed to enfilade, but the cost of these for the 
nnmerona fortresses in P'rance was so great that the war ministry 
shrunk from it. To give protection against indirect fire was still 
more difficult, and men preferred, therefore, to embrace tbe com- 
fortable and prevalent opinion that its effect in practice would be 
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■rnilL For the more important plaoes a fev detached forte were 
decided on, especiallj at Mota; bat these were mostly anfiniflhed 
in 1870. 

The earliest experience of the inflaenoe of riSed weapons was 
ifforded hy the sieges of 0«eta, Charleston, and Diippel. General 
Tos Prittwitz and Colonel- Brialmont were the chief writers who 
^■ring this period dealt with the new conditions of eiege-war&re. 
Tbe principal things to be noted are the stress that was laid on 
inbntry fire, to support the attack on one side, and to hinder it on 
tke other; the increased distance of the siege batteries (np to 
3,750m. for enfilade, and 4,500 m. for bombardment, at Diippel) ; uid 
tlw first mooting of tbo qaestion whether a first artillery position at 
t distance wonld not be necessary in fatore before a besieger conld 
Ixiild batteries at 900 to 1,200 m. from a well-eqnipped fortress. 

When these batteries were once bnilt, Brialmont adhered to the 
Ai opinion that the fortress artillery shonld avoid any general 
nigftgement with them. Overrating the mobility of the arm when 
tlie fight has once began, he hoped mnch irom the action of ambnlsnt 
puces firing over the parapet. Yon Prittwitz, on the other Itand, 
"S"^, as General von Brese had done, that the earlier part of the siege 
wu the tme time of action for tbe gnns, and they shonld fight as long 
Upottible; later on, mosketry came more prominently into play, and 
>t *U foolish, therefore, to reserve them for the final stages. 

In the case of a large fortress covered by detached forts, Brialmont 
*U the first to point oat that tbe artillery defence should be carried 
on by batteries in the intervals between the forte, rather than by the 
toiU themselves. In common, bowever, with other writers of 
■oUiority, he regarded the systematic attack of sach a fortress, if 
*eU garriBoned, as an impossibility ; and believed that assault, bow- 
erer bloody, wonld bave to be adopted in preference. The difficulties 
of a regnlar siege led other writers to recur to bombardment, which 
itvsB recognised that railways and rifled ordnance had done mnch 
to facilitate. In the winter of 1869-70, the General Inspections of 
^'tillery and Engineers in Frassia formed a mixed commission, which 
forked ont in detail the attack of a fortress, with detached forts 
1>?00 m. apart, and I,U7£j m. in front of the enceinte. Three of tbe 
'oris were simnltaneoasly attacked, and then the enceinte itself. The 
luceesuy siege train was estimated at 400 pieces. 

Bnt the war of IS59, and still more that of 1866, had drawn attention 
to field operations rather than to sieges ; the lesson of Sebastopol was 
IWgotten, and some people oven &ncied that fortresses bad lost their 
i^oe. The difficulty of bringing them up to a level with the new 
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ireapona, and the donbte felt na to the importAnce of so doing, cflosed 
them to be modified in onl^ a very trifling degree ; and in like manner 
the art of sieges itself received mnch less attention than the handling 
of troops in the field. Hence the oondnot of the attacks In 1870 was 
a mixtnre of old principles and now i-nles, which had to reoeiTO many 
modifications in the coarse of the war. On both sides, also, the 
system of rified ordnance was defective and incomplete. 

n. (1870-1880.) The widespread disparagement of fortresses in 
general, a sense of the critical position of the smaller plaoes when 
opposed to the new artillery, the information received as to their in- 
snfficient garrisons and eqnipment, together with some Of er-eslimate 
of the effect of rifled ^ns, led to the idea that a mere cannonade with 
field pieces, with or without an assanlt, would probably lead to their 
Borrender. This was tried in several cases in the Franco- German war, 
bnt withont sncceBs, except in two instances — Marsal and Booroi, the 
former of which places had only one artilleryman in its garrison. 

Bombardments with siege gnns proved very different in their 
resnlts, and led directly or indirectly to the surrender of several for- 
tresses. One etidenoe of their effectiveness is to be fbnnd in the 
exaggerations of lEVench writers as to the number of sh^ls aetnally 
fired. Colonel Provost (in most caSes following the commandants of 
the fortresses in question) gives the number of shells thrown into 
Toul as 12,000 instead of 4,000 ; into "Verdnn, 30,000 instead of 7,570 ; 
into Schlettetadt, 10,000 instead of 2,082 ; into Thionville, upwards 
of 25,000 instead of 8,600 ; and so with other places. Bnt these 
bombardments also were at first undertaken too hurriedly and with 
inadequate provision, and f^ed of success (e.^., at Tonl and Strass- 
burg). 

The chief instances of successfal blockade were Mets And 
Paris, and of systematic attack, Strasaburg and fielfort (all of which 
are noticed at some length). At Paris we have an example of the first 
stage of the attack upon a great modem fortress, and for the first time 
we meet with batteries outside the forts in the intervals between them. 
The advantage of these positions was not fully realised, or made the 
most of ; but, nevertheless, such batteries as there were were found very 
difficult to silence. To carry on the sap attack according to the old 
system, as was done at Strassbnrg, is now possible only when the 
defence is almost absolutely passive. Hence no rules for the fature 
can be deduced from that siege. Indirect breaching was practised 
there for the first time in actnal warfare, with good results under diffi- 
cult conditions. At Belfort the defenders had three and a half months 
for preparation, which they turned to good aoconnt. Blindages, 
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tnTRses, and other works were skiHnll; aind eabstantially m&de, and 
iheariillery armameDt was no leas oarefall; execnted. Paiiionlarly 
waOij of remarli: was the good cover provided for the gans, and tbe 
nrtflgements made for ^ving them great eleration, whereby ranges 
of 4,000 to 6,000 m. wore attained. When the Biege b^an, the ont. 
Ijiog positions occupied by the garrison prored very valnablo. They 

' were in aome cases very exposed, and were weakly and nnskilfnlly 
Mended, bo that they were quickly carried when assanlted; bat, 
BctertiielesE, they kept the attack for a long time at a distance from 
tie works, partly becaose the besiegers were too weak to take the 
t&amve, and partly becanae they were intimidated by the resolnte 
■Uitnde of the defenders. The well'directed and jndicionsly employed 
Mtilleiyfire of the fortress contribnted no less to the same result. The 
ofensive action of the infantry of the garrison soon subsided, and was 

. ntj feeble, considering the weakness of the investment line : it fell 
ftr abort of the performance of the artillery. 

The general resnlt of the war of 1870 was to show the weakness 
of small fortresses exposed to fire from all sides. Even the larger 
I^Bcea which had no detached forts were seriously enveloped. The 
forts thomselves possessed all the disadvantages of the small fortresses 
in an aggravated form, so that their artillery defence was soon ex- 
tingniahed, and their distance from the place (2,250 to 3,000 m.) was 
ixn enoDgh to secnre it from bombardment. On the other hand, tho 
Mge artillery fell short of what was required of it. Greater range 
*u often wanted. The effect of shots upoo earth and masonry was 
iiiafficient, and demanded too prolonged a fire. Thel2-cm.and (long) 
]£-cm. gnus in particular gave little satisfaction, and the smooth-bore 
bovitiers required to be replaced by rifled pieces. 

The chief conclasiona drawn from the experience of the war as 
''^uds fortress construction were as follows : 

Earth is the main means of cover. Maeonry must face the enemy 
a* tittle as possible. Security from assault, therefore, is to be attained 
chiefly by high counterscarps, the value of which has considerably 
increased. All masonry facing the enemy must be covered completely 
*gunst an angle of descent of 15°. The most careful arrangements 
moit be made for the service and protection of the guns, as well as for 
the storage and supply of ammnnition. Tho casemates for men and 
Itom must be in the reverse of the rampart. To escape enfilade as 
niDch as possible, forts should have blunt salients and short flanks. 
The fronts of the enceinte shonld be long and straight, and ontworks 
■henld be discarded, bo as to lessen the depth of the target offered to 
the enemy's fire. Little can be made of retrench mente, since keeps of 
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the old type are inadmissible ; but this is of less iitoportauce, since tho 
decisive strnggle now tates place at a distance. 

The German forts built since 18^0 bave been simple lanettes, with 
connterscarps 6 to 7 m. high, and detached escarp wb11s4 to 5 m. higb, 
organised according to the conditions above-mentioned. In France, 
althongh Colonel Fr^vost, in 1872, stOl advocated the bastioned trace, 
the long-deapised polygonal trace was adopted for the new forts. 
These have connterecarpa 7 m. high, and escarps 6 m. high, covered 
against an angle of descent of 15°. Parados and cnpital traverses 
cover the ramparts against reverse or enfilade fire np to 10° of 
descent, and there are nnmerons casemates under the ramparts. 
A characteristic featnre in the French forts (which has been adopted 
qaite recently also in Germany) is the provision of an npper 
and a lower mmpart, the former chiefiy for musketry, the latter for 
artillery: an arrangement of great importance as allowing of the 
simnltaueons fire of infantry and artillery at the moment of assaalt. 
The covered way consists of a patrol path, 2 to 4 m. wide in 0«rmany, 
a m. wide in France' ; the latter affording a much bett«r infantry posi- 
tion, whether for fire only or for sorties. In neither country have the 
cew forts keeps. 

The employment of iron-plating was strongly nrged immediately 
after the war, and it was argued that one gun so protected would be 
able to make head against six, eight, or even ten siege guns. Bol> it 
was soon recognised that, to secure them against assault, iron-plated 
batteries or turrets wonld require to be inside the forts, and that 
there were only a few coses in which the latter needed to be 
strengthened so considerably and at such great cost. Hence there 
are not more than a dozen turrets in the whole of the fortresses of 
Germany, and only a few iron-plated caponiers for the enceintes. In 
the French forts iron has been more largely used, shields being provided 
for several guns on the ramparts. Shields, however, are inferior to 
turrets, becanee the ports of the latter can be averted from the enemy, 
so that the guns in them are more likely to remain serviceable in the 
later stages of the siege, when they are of most value. 

In order to secure places absolutely from bombardment, Bmnner 
and Brialmont have recommended that the chain of forts should be 
thrown forward to about 7,000 m. from the enceinte. But this extends 
Ike length of the chain, and increases the number of works, or the 
intervals between them, and calls for a larger garrison. Hence it has 
been justly argued in Germsny that 5,000 m. should be regarded as a 
mazimnm, and the distance of the forts most recently built is actually 
between 4,000 and 5,000 m. The intervals between the forts are in 
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not ntore^ if possible, than 1,000 m,, vbioh vill give nine or 
forts for the vhole dronit — annmber whioh is not excessive. The 
m French forta are : 

tVodnn, 1,000-6,800 m. from the enoeinte, and 3,100^,900 m. apart 
Tool, 4,600-4,900 m. „ „ „ 4,200-9,?00 m. „ 

Balforf, 3,200-4,100 m. „ „ „ 8,000-11,600 m. „ 

I Paris the; are disposed according to the gronp system developed 
Brialmont, and are 9,500 to 15,000 m. from'the enceinte, and 5,000 
ISfiOO m, apart. Mntnal sapport is tberafora excluded, and even the 
fance of the intervals between them. They mast fight independently, 
1 ire larger and more heavily armed than the German works. The 
Die chain consists of forty-five works, armed with 2,000 gans, and 
ring a circnmferenoe of 130 km. 

la Germany it is not oonsidered that strength and the power of 
l^Kodent defence neoeeearily demaind mze. Three types have been 
out, for 20, 32, and 54 ganfl respectively, and for in&ntry gan-i- 
M of 250 to 500 men. Brialmont, on the other hand, advocates large 
it, with 400 m. of front, and an armament of 100 gnns ; and 
that the intervals may he extended to 5,000 or even 6,000 m. 
the flanks of the forte wing-batteries for 8 to 12 gnns may ho got 
djiu peace time, but the intermediate batteries and field works for 
lotry mnat be left till the siege. 

It has been often proposed to dispense with the iimer enceinte, and 
rt wholly to the chain of forts ; but this proposal has nowhere found 
■ptance, and the objections to it have been fiilly stated by Brlal- 
nt. A special character is given to the fortification of the east 
Btier ot France by a chain of barrier forts. These are adapted to 
I varieties of the gronnd, with mnch &eedom in the handliiig both 
trace And profile. Their details correspond to what has been 
Mdy deacribed. They were at first made small, for 150 to 500 men 
! 25 gans ; bat the later ones have been mnch larger, some of them 
1,500 to 2,000 men and SO to 100 gnns. Altogether these barrier- 
• leqnire 18,000 men and 800 gnna, or as much as a large fortress. 
In ariillery, the new pieces, introduced in Germany to meet the 
iIb experienced in the war of 1870, are the IS-cm. hooped gnn, 
heavy 12-om. gnn, the short 21-cm. gnn, and the 21-cm. mortar. 
B fint and last of these are intended to be need for bombardment at 
IgM of more than 3,000 m. ; the first and second for enfilade at 
DO to 5,000 m., and for counter-battering (which tias become more 
Icolt since embroanreahavebeenabandoned) at ranges under 1,500m. 
also for direct br$«tohing, whenever t^ere is opportnniliy for it. 
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Bioochet fire is possible -witli all pieces, up to 2,000 m. or more; 
hot the short 2l-cm. and 15-cm. gasB are best suited for it, as tbey 
give the most highly-cnrred trajectories. They are also intendod for 
indirect breaching. For this it is found that, with anglee of desoent 
ezoeediDg 8°, demolitioD fire most be sabatituted for groove-citttuig, 
and may he effective up to 20° or 25" of descent With the exoeption 
of Bome smooth-bore mortars, and smooth-bore gnns for flanks, rified 
pieces have been generally snbstitated throughout the fortresses. In 
some of the French places, 19-cm. narol guns have been monnted. 
The German siege train, as reorganised in 1875, oousists of 400 pieces 
(viz., 40 hooped 15-cm., 120 short IS-cm., 120 12-cm., and 40 9-cai. 
rifled guns, with 40 21 -cm. riSed mortars, and 40 15>cm. smootb-bore 
mortars). It is calcnlated for the attack of thiree detached forts, and 
afterwards of the enceinte of a great fbrtress. The Anstrian and 
Rnssian trains are of the same number of pieces. Trains of 500 pieces 
are in contemplation in France. The German pieces are mnch more 
effective than those used in the war. By increasing the initial 
velocity, and by the use of long shells, their accuracy has been much 
improved, and their service is better and more rapid. 

Immediately after the war, extreme stress was laid on great 
length of range, just as we have heard so mnch about long-range 
musketry fiie since 1877. But this has lessened lately. It is only in 
special cases that very long range is wanted ; and the pieces that have 
the longest range are not those which are most useful for bombard- 
meut. Bat no limit has yet been reached in the progress made by 
artillery, and ten years hence we may have to reckon with foctors 
which at present lie quite outside of our field of view. 

The SQCcesB of bombardment in brining about the surrender of 
the smaller French fortresses caused it to be highly rated as a mode of 
attack after the war. The French deoonnoed it as barbarous ; but they 
had themselves used it against Bome and Sebastopol, and even from 
Montmartre gainst La Yillette. The first writer to discredit it, how- 
ever, was Colonel Provost, who, in 1872, showed that the loss of life 
occasioned by it was quite inconsiderable. Hence he argued that, 
thongh allowable as an aid in a regular siege, it is by itself ineffeotnal, 
and therefore unmanly, when a place is determined to hold out. The 
French oSciEil instructionB for the service of artillery in a siege (pab- 
lishedin 1876) recognise it as lawfnl in all oases ; and the extension of 
the new works of defence, both in France and Germany, has' been 
influenced by the fear of it. Bnt in Germany the sonnder opinion has 
recently gained ground, that with well-organised works bombardment 
is not formidable, especially where the area is large. 
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The great difficulties and delate which most attend the regalar Biego 
(/a large foitress of the modem (jrpe, and the rapidity with which 
nr ia now carried on and campaigoa are decided, have led many 
writers of anthority to fcnm to assanlt as the simplest and best mode of 
i^itDr& It IS argned that, with the help of a violent cannonade, and 
aich aids to atorming as can be qoicklj bronght up, the obstaclca of 
a isolated fort can be oTeroomej and, heavy aa may be the losses, they 
nil not exceed thoao attending a long siege. Bnt the experience of 
tbe war of 1870 is qnite against this view. The one attempt made at 
Tonl ^led ; and, in spite ot f avonrable conditions, the assanlt of the 
Aril forts was never ventnred. The preliminaiy cannonade will pat 
tbe garrison on the alert, and to bring np the storm ing-appliancea 
withoat attracting notice is qnite impossible. So many men aro 
mded, and so mnch time, that the enemy's fire has fnll opportunity 
(f checking an operation, which is liable to be frnstrated by any 
seddent, and is dependent on leadera who may be killed at any 
nome&t. 

The project of systematic attack worked out by the Prussian 
mxed oommiBmon in the early part of 1870 was revised after the war, 
■ad, together with a project of defence, was issued to the troops in 
Wi for general information and criticism. Bo far as artillery and 
e^ineer operfttiona are concerned, these projects have formed the basis 
dtH subseqiient discussions, private or official. The subject has been 
noently huidled by Schmolzl, Popp, MolUk, Bathean, Bouin, and 
Tolf (and their works are briefly noticed). 

Three varieties of regular siege may be distinguished : the si/s- 
tmatie attack in its complete form ; the abbreviated attach, whore tho 
acaolt is delivered before the si^^ works have been pushed fully 
Ixane ; and the accelerated attack, where the siege works are carried 
on more rapidly than usual, less methodically, and with a larger use 
offeree. It has been urged that, in order to take the besieger by 
nrprise and to decide matters quickly, it is better not to have any 
deEnite distant artillery position. Bnt the ground for the decisive 
hatteries ia ao near the place that, to gain possession of it, the support 
■tfmore diatant batteries will almost always be necessary. Therefore, 
although the fint batteries should be made as near as may be possible, 
rthera will afterwards bo pushed forward nearer, even if there are not 
diarply-marked successive positions. Usually, with a strong garrison 
tb distance for the first artillery position will be 3,000 to 4,000 m.; with 
a weak garrison, under favonmble circumstances, 2,000 to 2,S00 m. 
The second position will be between 750 and 2,000 m. In advance of 
tilts, in the parallels, some 9-cm. pieces will probably be needed to dis- 
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mount paiticolar Kane, and to drive awa;^ riflemen from sandbag loop, 
holes ; as well as light mortars in large numbers. 

As regards the artillery defence, a dedsive encounter vith the 
batteries of the first artillery position is not posaible. All that can be 
done is, while endeavonring to draw off the batteries in general from 
their main objects, to coni;entiat« a fire from varions points npon the 
most important szkd most threatening gronp of batteries. There ahould 
be similar concentration against the batteriee of the second artillery 
position, with a large employment of high angle fire. The main 
principle for the defender is no longer the Baving of strength and 
material for the later stages of the fight, bnt their fit nse in the earlier 
period, when they have room for movement and some freedom of 
initiative. Some pieces, however, must be preserved to meet assanlte, 
to check the advance of the sapheads, and to oppose the breaching 
batteries. : 

In the case of fortresses with detached forts, the qoestions have 
been raised; How far will the placing of gnns in intermediate 
batterim, desirable as it may be in an artillery sense, be practicable ou 
broken ground P How will the departure from normal arrangements 
which may be necessary in such cases affect the artillery ? How will 
the infantry he handled, and how far must the artillery bend to its 
requirements ? As regards these points, it may be remarked that the 
amount of work to be done, and the shortness of the time, will always 
. restrict indulgence of the preference for intermediate batteries, and 
oblige men to mount as many pieces aa possible in the forts and 
their wing-batteries. The commanding positions of the forts will 
also make them in gome respects the best places far gnus. The inter- 
mediate batteries will not be bnilt and armed until the direction of I 
attack is known, and how far there will then be time for them is qnes- | 
tionable; so that strongly-armed forts will be veiy advantageons. 
Besides, a nnmerous artillery in the intermediate batteries will require , 
a strong force of infantry to guard it against troops who may pass 
between the forts ; and this infantry will be much exposed to fire, and 
will forfeit all offensive. action. It seems probable, therefore, that the I 
ideal of artillery defence is only capable of realisation with an nn. 
usually strong garrison, and that in other cases the placing of guns in 
intermediate batteries will only be feasible where the ground affords 
supporting points and cover, which admit of a weak guard. As regards 
the pieces, those intended for direct fire and wide lateral range will 
be beet placed in or near the forts ; those to be laid indirectly, and to 
fire in one direction, in the immediate hattei ies. Mortars may be any. 
where, but nsually behind the gun -batteries. The sites of the batteries 
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nut be choeen with aa eye to their protection ogainat attack. If the 
gTDtmd is aDiform, it Is much better Uiat they ehonld not bein&oiitof, 
01 cren in, the general line of the forts, bnt Boveml hnndred jrards 
b^iind it. The fighting position for the infantry can then be placed in 
tl*t line, or in front of it, and the reserres can be kept near the 
Wteries. 

Bnt, both as regards attack and defence, there ia mnch that ia 
werlain. Ideas on fortress- narfare are undergoing a complete revo- 
Indon, the reanlt of which ia not yet apparent, A little while ago 
U(ra was a general predilection for those modea of attack which 
pnunised tn give escape from a regnlar siege. Bat thia haa lessened 
vilh digcDssion, and conaeqnently the formation of roles for the oon- 
dict of the syetematic attack has been recently taken np with zeal. 
IVingh the bases for it have been laid and accepted, there still remaina 
gnt divergence of views as regarda particnlar pointa ; especially the 
Micnl me of troops, many questions bearing npon which have hardly 
hon toDched. 

E.M. L. 
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PAPER m. 
THE ARTILLERY DEFENCE OF A FORTRESS. 

Bt LiEtn. A. P. CoDD, B.E. 



This is generallj admitted to be a eabject of tlie grealoBk importanoe 
at the prooont da^ ; of bo great importaiice and bo wide a scope that 
it is soBToely possible to enter into it very fnllj in the space nov at 
mj dispoeal. I shall therefore confine myself to the consideration of 
the leading principles whioh ahonid guide ns in the disposition of our 
artillery defences on an extended line of detached forta. 

'Ihite I am not dealing with any system of fortification. Tho 
defoHibility of an important fortress lies in its detached forts, and the 
enceinte will be seldom relied apon to offer a prolonged defence, only, 
indeed, where the natnral strength of the position is very great, or 
from political considerations where a central fortress represents the 
iHence of a kingdom. Thns at Antwerp all tiia skill and ingenuity 
of engineering art has been applied to produce a defensible system, 
'"hich does not rely upon prominent natural features of ground. Bat 
toe most extended enceinte maat be confined, when compared with 
tie extent of the ground available for the besiegera' batteries firing at 
2,000 to 4,000 yards range ; so that his power of concentration of fire on 
one 01 two fT'onts must soon silenoe guns worked in the open or even 
temporary casemates. Our space for arrangements of trace and profile 
la 80 limited that we can no longer rely upon those for the protection 
of gnus, but onfy on strength of material ; and casemated batteries 
ire, as a rule, e^>enBive loxnries for land &onts. 

Thus the artillery defence of the main body of a fortress is not 
likely to be prolonged, and we must depend upon the dilBoulties wo 
can offer to the progress of the enemy's B>ege works fuid to his final 
attack upon the works. But the case is entirely difTerent in the 
^ence of a position strengthened by nnmerons detached forte, and 
we propose to consider how far the artillery defence may be conducted 
Actively by the disposition of oar gnns in batteries, &om which they 
may be shifted as required, and which take advantage of the features 
of the gronnd. 
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We mast first airire a,i the fanotionB of the artUleiy, and mnat there- 
fore briefly refer to the TSrions stages of the attack and defe&oe. 'Ve 
have no important example of a re^lar attack npon a strong Una of 
works nnder modeni conditions of warfare ; bat we know that daring 
the early part of the siege the besieger will act npon the defensive. 
He will strengthen bia lines of investment, and allow the garrisoD 
to shatter their strength and become demoralised in ezecating on- 
availing sorties. 

In the meantime, the front of attack, comprising three or foarftnrts, 
will have been selected, and the artitleiy and engineer parks formed, 
BO that active operations may be commenced so soon as the superiority 
of the besieger is finally established. 

Then follows the bombardment or artillery attaok, undertaken with 
two objects : (1) to completely overpower and silence the defensive 
artillery, and (2) to demoralise ae iar as possible the troops exposed 
to this fire. To this, hitherto, a passive defence only has been opposed ; 
the concentration of the enemy's fire on individual forts sHencee tbmr 
artiUery in a few days and thns prepares the way for the proseontion 
of the close attack. And how great demoralisation may result 
&om the nnezpeoted opening of a heavy artillery fire was ehown 
in the panic produced by the artillery attaok on Monnt Avrca 
before Paris; on the other hand, where good cover, permanent or 
temporary, is provided, the effect on the garrison, boUi in pcnnt of 
actual loss and of morale, is little or nothing, and it is generall; 
assumed that bomb-proof cover will be available either in permanent 
casemates or in temporary blindages excavated in rear of the position 
or under the ramparts. 

Thus the second object, referred to above, may be left oat of 
consideration, and the first and most important fonotion of ths 
defensive artillery is to resist the artillery attack as long as possible. 
This is the artillery combat at long ranges ; no other arms take part 
in it, and it is necessary for the besieger to gain the apper hand in 
it before he can prosecute the siege. It is the object of the defender 
to defer this pwiod to the utmost. 

This part of the subject may be called the distant or artiQeiy 
defence; but the artillery has also its fouctionB in tlie close or 
musketry defence which follows on the enemy taking np his 
second artillery position and advancing within the ransketrj 
Eone, assuming that he has more or less silenced the defensive 
artillery. Two forms of dose attack are open to the besieger, 
viz., the assault and the attaok by regular approaches. In the 
first the heavy artillery of the defenders would play a compara- 
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tirely nDimportant part ; the conditionB would be similar to thaw 
of BQ attack on an intranched poaitioii, atrengtliened hy powerfnl 
irorks &t intervals. The defenders wonld bring tbeir field artillery 
into actioD, and it wonld be the prorince of snoh of their heavy gnna 
u are ertill available to keep under, as &r as possible, the fire of the 
siege battoies, at least natdl the assanldng colnmns are within 200 or 
300 yards of the position. Becent examples have clearly proved that 
Strang earthworks, reaolntely held, are almost if not qnite impreg* 
nible, even if they are of weak profile, provided we fnlfil the main 
pnnapln of infantry defence, viz. (1) complete obserratiOD of the 
foregroond within the mnaketry zone, (2) maximnm amonnt of 
[Jmuce within this zone, (3) maximam front available for rifle fire. 
Thu b the case of an assault we depend npon rifle, not artillery 
fire. 

Bat we most have artillery fire available, if we expect to delay the 
Pf%raw of the enemy's siege works ; and artHhry muet ha reterved for 
Ait di^ ; t.e., artillery that has taken no part in the distant defence 
miut ba at onr disposal to concentrate its fire on the approaches. 
This, then, is Uie aU-important part oar artillery has to play in the 
cIoM defmoe, and for it we mast reserve a portion of onr gnns to be 
*^>ond on a totally distinct system from that on which we propose to 
orguiue oar artillery for the distant defence. 

I aliall therefore consider these two separately, and commence with 
^ iitlani arHUery defence where the artillery depends on itself 
alnu, instead of supporting and being supported by infantry. 

Kow the general principle on which I wonld oiganise the artillery 
acfeoce is this : I wonld reserve a certain portion of the gons of the 
'nuDient of a fort to support the close defence &om batteries in the 
foit itself; bat those guns intended to snstain the artillery combat 
sWld be disposed in batteries, permanent or temporary, between the 
worlg, whether for direct or indirect firing ; and a system of active 
odame shonld be oi^anised so that the gnna may be shifted to 
poBitioDs in rear when the first position is rendered untenable. Thua 
^ a tingle gvnfrmn the fort should take fart in distant defence, 

Ifow what is the present stete kX the qnestion ? In most of onr 
o*n forta the batteries are intended to be armed on the ramparts, 
perhaps in Haxo casemates or Moncrieff pite ; if gnns are available 
■stemiediate batteries might be formed. In important works, iron 
cnpoiss might be erect«d in the keeps, and we learn that Briabnont 
intends to arm a battery behind the gorge of his large forte from 
which to direct a high angle fire over the firont of attack. 

The Qennant have since taken another step in the direction I 
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propose. In Captain Fraser's oBsay on the Attack of Fortremm in 
the Future, we find thia sketch of the artilleiy defence ; the forts 
wiU onl7 monnt snch guns as can be thoroughly well covered, whQe 
a nomber of the defenden' gons, as well as a proportion of the 
artillery &onL works not engaged, will bo posted in siege batteries 
near the line of forts, and connected with them hy trenches, which 
gnna, if hardly pressed, may be shifted into fresh batteries in rear. 
The case of the new German forts at Strassbni^ is cited ; they are small, 
and only afford space for 14 or 16 gnus on siege carriages. 

The latest German system seems yet more definite ; there are 
' attaobed batteries ' forming with the fort one defensive nnit, and 
'intermediate batteries' are to be thrown np before or during the 
siege. The former are to oppose tbe enemy's first position batteries, 
and the latter bis second. It is also stated 'there is no cover on 
the ramparts for the armament which it is intended to withdraw into 
the attached batteries in case of the enemy's fire getting the upper 

This, then, seems to be tiie latest development of the battery system 
of defence, but it is apparent that the idea of maintaining the artillery 
defence in the first instance from the works is not yet abandoned. 
But I consider that there are important objections to arming any 
batteries in the forts that are intended to engage in the artillery 
combat ; they may be briefly stated thus : 

(1) It is evidently a sonrce of weakness to concentrate our gons 
in the forts, since the convergence of the enemy's fire on single points 
in an extended defensive line is very great ; whereas the ratio of the 
lengths of the besiegers' and defenders' lines is comparatively small, 
so that onr artillery would fight on more equal terms, if disposed 
along the whole line. Nor, unless onr gnns are advantageonsly 
placed at the opening, can we expect to avail ourselves of inter- 
mediate batteries after the forts are silenced ; for at Paris, not only 
were tbe attached works silenced in a few days, bat such single 
guns as the French brought forward into the subsidiary emplace- 
ments were invariably obliged to cease their fire afler a few ronnds 
(B1um6). 

(2) The enemy are almost certain to be able to obtain from plans, 
&c., infoi-mation concerning permanent batteries constmoted in tbe 
forts, by which to r^nlate their fire, and the fort must bs more or 
less conspicnous, so that the besieger not only knows how to calculate 
his aim bnt has apparent objects to aim at. If we strengthen our 
defences we but defer onr defeat, as the strongest work exposed to the 
accurate fire of modem artillery most succnmb ; it would therefore 
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seem better to mcrease the inaoonraoy of the enemy*!) fire by uming 
batteries in poaitioiis unknown prerionBly. Thia it is slmOHt im- 
poBsible to do in or near a fort, but the natural featoree of an eztenaiTe 
ponticm shonld afford numerous points. 

(3) 1£ -we occupy the ramparts vitb Hazo casemates, we diminish 
the ext^it of parapet available for the close defbnce, and thus infringe 
an important condition of the latter. 

(4) So long as artillery fire is maintained &om the fort, artilUry 
fin miO he drmen upon it ; then the besieger not only effects his object 
of nlencdng the defensive artillery, hut he demoralises the garrison 
and damsf^ the work generally, involving extra labour and loss on 
tbe part of the troops in exeootiBg tlie necessary repairs before the 
regnlar si^;e eommenoeB. 

Thns it would appear that the German system does not dispose of 
these objections ; the small artillery forts wonld partianlarly saSier 
from the concentration of fire that would be drawn upon them, while 
the front available for infantry defence would be insufficient. And as, 
accoiding to the latest idea, the besiegers' fire mnst soon get the 
T>pper hand, especially as there is to be no cover on tbe ramparts, not 
oaij is tiie fort damaged so long as the artillery defence is conducted 
from it, hut a great deal of labour and probable loss is incurred in 
shifting the gnns into the 'attached batteries,' while needless elabo- 
ration is expended on the construction of the parapets, which are 
ultimately destined for the infantry alone. 

Qranting, then, that the artilleiy combat shonld be maintained 
from intermediate hatteriet only, let us briefly discuss some of the 
practical conditions of the question with reference to the following 
points: 

1. The working and supply of the guns in batteries. 

2. The form of battery to be adopted and its defence. 

3. The sighting of guns for indirect firing from concealed 
positions. 

4. Tbe withdrawal of guns from the first position and their 
supply in a second. 

(1) Here we meet with the first practical objection to the battery 
system. So long as the gnns are in the fort, it is possible to convey the 
ammunition direct, under cover, fiY)m the main to the expense 
mt^azine, by galleries and lifts. Bnt defence batteries must be 
supplied in a similar manner to siege batteries, and batteiy mBgasinefl 
must be constructed capable of holding sufficient rounds for a certain 
number of days' firing. We have, however, two sorts of battery to 
consider, viz., the attached and intermediate; the former, not more 
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th&s SOOor 400 yardfl distant from the fort, would be conneoted with it 
by treoches cat on the opening of the siege, and wonld have ezpenBe 
magazines sapplied direct front the main magaeine of the work. 

A enbterrauean gallery conld be constructed from this magaciiw 
to a point in rear of the gorge, from which the trenches conld start. 
And liere we should hardly be liable to more accidents and loss than 
if the batteries were on the ramparts. The artillery reliefs would 
also live in the fort. 

Bnt intermediate batteries mnst have field magazines, supplied 
from dep6ts in rear, and the reliefs must also occupy field casemates 
and blindages in rear of the position. 

With all the stores of a large fortress at onr disposal dnring tlie 
period preceding the attack, we should be able to render our batteries 
and magazines more secnre than those of the attack, as retards the 
eBects of artillery fire. Of course these batteries are disposed so as 
to take advantage of the ground, so that men and ammanition could 
proceed direct to them, at least at night, so long as the enemy holds 
his first artillery poaition only ; bnt in some cases zigzags might be 
necessary from the nearest point of cover. 

Thus, on the whole, the objeotion on the score of greater labour 
and loss involved in maintaining an active artillery defence is of small 
importance when compared with the advantages of the system, 

(2) Now the functions of our artillery have been already referred 
to i oar batteries have to sustain the artillery combat, and we aasnme 
that the enemy coald not open regalar siege operations in the fiice ot 
a well-BOstained artillery fire. Thus the batteries are not likely to be 
exposed to attack by sapping. 

But circumstances might justify the besieger in Tentaring su 
assault or night attack. The field force intended to maintain an 
active defence might have been cut oS*, or driven into the place com- 
pletely demoralised ; tlio garrison might thus be of iuferior quality 
and barely sufficient to hold the forts ; or political cousideratdoua 
might demand the capture of the fortress at any cost. 

But, whatever the cause, oar batteries are liable to attack, and 
some, at least, must be made defensible with direct observation of the 
foreground, in order that, towards the final stage of the attack, volleys 
of case, &c., may be poured into the enemy's columns. 

We should, obviously, utilise the attached baiteriea for this purpose, 
as their guns would sweep the ground in the immediate vicinity of 
the fort, and their own front wonld be flanked from the flanks of 
the work ; and thus the defensive front of each fort would be 
increased, while a portion of, the garrison could be spared to hold the 
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connectiiig trenches And defend the bfttteries, even if we bave not 
soffident troops to hold the whole positioii in strength, and are thns 
nnable to defend intermediate batteries. 

With regard to the attached and exposed batt«riee, another objec- 
tion to the b&tteiy system occurs, viz., low of command. Provided we 
falGl the conditions of mneketty defence above referred to, we shoald 
decrease to the ntniost the command of oar works, in order to render 
them lees conspicnons and save expense, by adopting a light profile, 
which can be applied to strengthening onr l^tteriee. 

Bat the loss even ot 10 feet or 15 feet command, while making little 
ilifference in our distant firing, ma yconsiderably decrease our power 
of obserring the foreground. From low batteries our gnns are able to 
dinct a Kftrching fire over the enemy's positions, bat it may be difficult 
for thou to sweep the ground in their f^^mt np to 400 or 500 yards. 

Again, it is not easy to find a form of battery adapted for direct 
SH ireU as high angle firing ; for the latter, overbank fire would be 
moat niitable, but with countersloping depressions, we should seldom 
be able to observe the groond in front, nnless we excavate the interior 
rf the battery and have onr lino of fire only a foot or two above the 
gronad. Veiy low batteries of this type might be employed in some 
sitoations ; otherwise we must use carriages on MoncriefTs principle 
or embrasnrea. The former are objectionable on account of their 
CDmbrous nature and Uie consequent difficulty of shifting them. 

The objectiona to embrasaros are well known, and are increased by 
the &ct tl»t the defensive gnns require a far greater radial sweep than 
those of the attack, each of which has its work cut oat and ite line of 
Gre idjnsted accordingly. 

However, there can be no doubt that embrasores are most suitable 
where we desire to observe the foreground from low batteries, unless 
a more simple and more mobile form of carri^^ than the Moncrieff 
is derised for overbank fire ; but they must have considerable splay, 
and should, if possible, bo provided with iron shields, of sufficient 
strength to resist the penetration of ordinary siege train projectiles. 

In any case, our advanced batteries (the attached) should be 
pennaoently and strongly constmcted, as they would be exposed to 
the enemy's view, though less conspicuous marks than the forts, and 
thus contend at a disadvantage with the distant siege batteries, which 
need not provide for close defence, and which may occupy concealed 
poiitions. 

Siege batteries may also be covered by screens, whereas it would 
obnonaly be impossible for us to throw up sabetanlaal screens in 
advance of batteries in the figh&g line, as not only would they inter. 
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fere with our obaerr&tion of the foregronnd, bnt th^ might serve as 
temporary lodgmeDts for the enemy. Snch nfttural ecreena as & thin 
row of boehee, Ac, might however be admitted. 

Thus we sea that there are practical difBcnltiea to be met in the 
deragD of oar advanced batteries, if, as is desirable, they are to Bnpport 
our line of resistance in case of an aesanlt by direct fire. Bnt we 
mnst also remember that the chance of an assaalt being made on a 
strong line, reeolntely held by a largo force, is a remote one ; and u 
in any case field gnne conld be bronght into action in temporary 
emplacements, where the nature of the gronnd wonld render these 
baUeries too exposed, and monetary considerationB prevent as employing 
iron shields, we mnst conEdder the distant defence of first importance, 
and retire onr attached batteries to snob positions, and eo constmct 
them, as would admit of their obeerving the flanks and gorge of the 
fort, though concealed from the enemy's view. 

This would be the case with oar retired and intennediat« batteries; 
their fire would be directed from positions at least 400 or 500 yards in 
rear, over the crest of the position. 

As we may be holding the whole position, we mast so situate them 
that their projectiles directed on the enemy's batteries pass well above 
the troops engE^ed ; there is, of course, an objection to firing over t!ie 
heads of troops in front, bnt at least we are not woree off in Uiia 
respect than the besiegers. Retired batteries wonld not pwticipate in 
the close defence, except by directing an irregnlar fire over the field 
of attack ; but they should, if possible, observe the crest of the posi. 
tion and the gorge of the works, so as to check the enemy in forming 
lodgments in our position or working ronnd the flanks of the forts. 

These batteries wonld be of temporary construction, simitar to taep 
batteries, and thrown up in positions nnknown to the enemy, bo that 
hiB fire on them would at the beat be inaccurate. If he fonnd the 
range of one too well, the guns could be shifted to another battory, 
and I consider it doubtful whether indirect fije of this nature conU 
ever be entirely silenced. The effect of the enemy's fire on such 
batteries would be too great to enable ub to hold them very long if his 
fire once beoune accurate, as they wonld be of comparatively slight 
profile, and their interior wonld not be defiladed. On this point bat- 
teries on the ramparts of the fort have au advantage. 

It would seldom be necessary to render retired batteries defensible; 
if we could hold them after the opening of the close attack, they woaB 
still be safGdently in rear to render the chance of the enemy peue- 
trating onr advanced lines in night attacks from his trenches, and 
Bjnking the gons or otherwise damaging our works, a very remote one- 
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Still, in case of a sacceBsfal asBanU, it woold be better if they had 
birij open ground in front of them, that they might check the enemy 
tud serre to cover the retreat of onr troops. 

Now, to see more clearly the part retired batteries wonld play in 
the wtaieiy defence, I will briefly deacrihe the normal conditions of the 
utiBeiy combat. Although the importance of our external batteries 
mpporting the cloee defence is diminished by the fact that we have 
I'WrrEd a certain number of gnns in the fort expressly for that pur- 
pose, jet it wonld seem advisable to strengthen the position by a few 
stioDgly oonstmcted exposed batteries. 

On these the enemy wonld probably, in the first case, concentrate 
OM fire, and etentuaHi/ silence them, or canse us to withdraw the gnus. 
He would then prepare the way for his close attack by a Tigorons bom- 
batdnent of the forts, at the same time engaging oar retired batteries. 
Ib tliii contest it is not likely that either aide would incur fatal damage ; 
but tbongh our fire on the enemy's first position might be ineO'ective, 
onr knowledge of the surrounding country would enable us to keep 
■tader fire the ground in the vicinity of his probable second position, 
*i)d CRiue liiTn great loss, if not entirely prevent him throwing np and 
'"xing his batteries, Bnt aasnming that this operation is snccessfally 
■ucnted, snd that the first parallel and regular approaches are opened, 
^ wonld be difficult to direct an effective fire on so small a mark as a 
»p head, whose position continually shifts ; thus our indirect fire can 
only be maintained on existing works such as the batteries and 
I*'*ll^. It wonld, therefore, seem advisable, as the siege operations 
F'''''^, to evacoate some of onr retired batteries, even if not silenced, 
■nd h^B np a Becoud commanding position in rear, out of rifle range, 
^Iwce a direct fire can be poured upon the approaches, &o. These 
"**«"« wonld then divert a portion of tha enemy's fire from the forte, 
"om whose batteries the mwu opposition to the progress of the trenches 
"to be expected. 

The success of the battery system mnst depend npon the skilM 
^''^ctiQa of the positions and the subsequent judgment displayed in 
t^lwoBuig the opportunity of withdrawing them. In level sites, every 
dip and uatntal screen, such as trees, &c., must be taken advantage of 
to conceal retired batteries ; or the reverse slopes of the position, or the 
"Mt of lower hills in rear must be occupied, provided always that the 
line of fire passes well over the position. Some positions may not 
admit of a good battery defence, such as narrow ridges falling steeply 
tc the front and rear. Thus it would be difficult to make nse of 
''tired batteries on the Portsdown Hills, where there is not much depth 
in the position and no high ground in rear. 
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But after discoBauig all (he theoretical ooaditioiis of the qtteetk^ 
we are still dependent, for snooesBfnl defenoe, on two practical poiIl^ 
viz., «a eGBdenl) syatem of indirwt wtning and the design 
of a Bnitable gait carriage. 

(3) In the distant artillery contest it is erident that 
the besieger has the advantage, as we have seen his first 
position batteries, not intended for def^oe, may oocnpy 
concealed positionB and employ natoral or artificial screens, 
whereas the necessity of our having a clear foregroond 
mnst expose all works advanced to the fivnt of the position 
to view, while at the same time the enemy can adjust his 
fire according to the plans he probably possesses of our per- 
manent works. Bat bis fire from his first position on 
concealed parts of oar work^, such aa caponiers or low 
batteriee, will not be safQdently acoarate to demolish them. 
For this purpose be mast take ap the second position, and 
the question is whether we conld bo command the gronnd 
np to 1,000 or 1,200 yards distance as to hinder, if not pre- 
vent, the enemy developing his attack. Conseqaently, 
onr first daty is to have an aocorate knowledge of the 
groandtiptol,500yard8 distance, and as mnch farther as is 
possible i to note the probable artillery positions ; sach 
prominent features as might guide as in judging the sides 
of the enemy's batteries and the ranges to them. 

Oar plans mnst be accurately contoured within this 
zone. With the assistance of range finders, or by triangn- 
lation, the position of siege batteries mnst be judged and 
plotted. Onr advanced batteries, after estimating the 
range, wonid, of course, open fire directly. But we most 
transfer the line of fire to onr retired batteries from the 
plans, and mark it on the platforms, or note such features 
in the ground in front as it cuts. 

For sighting, however, the only information we have is 
the approximate difibrence of level between onr own and 
the enemy's position and the range. 

We mnst then either obtain onr line of sight on the 
gronnd or on the gun by an attached scale ; the first 
system would be most accurate, and might be apphed to 
sites of the natnre shown in the diagram ; 

The point A would be marked on the gronnd by 
adjusting a theodolite to the slope, or by running a level 
across the valley and levelling the verti(»l distance down. 
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If ibe difference in level was reiy small, we miglit level the sights 
and fire hj jndgnient, according as we can obtain information aa to the 
resnlte of our firing from the forts or obserratorieB. 

fint where then is consideTable difference of level, anless we obtain 
the line of B^ht on the gtonnd, an instrnment of sufficient accuracy 
to read np to ^ mnst be attached to the sights. This might be done 
with a level and a sight rod with a vernier woiting on a graduated 
an, or bar. 

On some snch system we could no donbt nuuntain a fairly soenrate, 
tiuniglL gbw, fire on points whose positions we know or jodge, snch as 
n^ batteries or parallels ; and when it appears that the memy 
intoid to take np a nearer position a more mpid and general fire 
wuH be kept np by judgment and trial, as we should then be better 
able to observe the results of onr firing from the forts. Bnt it is 
donkfiil whether ao indirect fire conld be maintained to any advan- 
ta^ on points like the sap heads ; these conld only be assailed from 
'"ttetiea in rear, or from batteries in the fort reserved for this 
puipoae. It might, however, be possible by rongh triangalation from 
the forte and small intermediate bnllet-proof observatories to plot an 
apjjTDzinute plan of the enemy's siege works, by the help of which, 
ud observation of results, shots could be directed from retired 



(4) I have no donbt that we could move onr guns within the 
pontion, certainly at night, in the open, so long as the enemy's are 
not within rifle range ; the risk &om chance shots would be com. 
pustively small, and in very exposed places it would be needless to 
incnr any great risk in withdrawing gnns, as trenches conld be cut. 
Bnt when oar exposed batteries become untenable the guns might be 
fithdrawn, though if there is no good second position we must 
continne onr indirect fire to the last. 

We require a mobile gun carriage, more mobile than the garrison 
carriage, and less heavy thsia the siege carriage. 

For the comparatively slight movements required it is evident 
that we do not require a carnage designed to traverse miles of road. 
Ilie Uoncrieff carnage is too cumbrous, but it would be a decided 
advantage if we could mount our guns in the exposed batteries on 
i»mo disappearing principle, so that we could dispense with embrasures 
and jet command the foreground. The second position batteries would 
derive their supplies &om the body of the place ; and we must also 
remember that, though a second position would be of use as serving 
to divert Uia enemy's fire, in less important fortresses, the guns of the 
enceinte would be able to support the forts. 
a 
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The Bpaoe at mj diflpoeal is too limited to eiutble me to enter 
very foUy into these pt^&ts, bat we mnst admit that a for more 
efficient artillery defence conld be maintained &om batteries than from 
the forts. 

The idea of placing field artilleiy in field redoabts has long been 
abando&ed oa the same principles as those on which our heavj 
artilleiy ahonld be withdrawn &om the forts. Such practical objec- 
tions or difficulties as I have alladed to conld, I think, be met and 
overoome if the theoretical advantages of the STStem were once 
admitted. The first objection would arise regarding the insecuritjr of 
(he guns in batteries as compared witJi the fort, bnt if an effijaent 
system of indirect firing were adopts there would be no oocasion to 
expose our gnns in advanced batteries. Nor is it intended to leare 
the forts entirely wiUiont artillery defence, and we can now consider 
how to dispose of such gons as we reserve fbr the close defence, 
whether or no we are snpported bjr direct fire &om the attached 
battmies or batteries in rear. 

Now it is evident that we reqnire heavy artillery to participate ia 
the final operations of the close defence, if we would check the prc^rosa 
of the enemy's approaches. 

We ounot hope to do mnch by indireot firing, even if we ventured 
to hold advanced batteries after the opening of the second parallel, 
atid there may not be a second position suitable ; so that in some oases 
we must rely upon gons in the fort, and it would be desirable alwsfi 
to have at our disposal a few gnns, not only to flank adjacent worlo, 
bnt to command the intervals. For with works 2,000 yards apart we 
conld not rely upon musketry fire from the works, in case our garrison 
were weak and we had to evacnate our intermediate lo^^ents on the 
position. 

And this reserve artillery should not be bronght into action until the 
fire of our batteries should have been silenced or have proved inefiectire, 
and, as a rale, not until the enemy are within 400 or 500 yards of onr 
position. ' He would then find bis advance suddenly checked ; he would 
be onable to push on between the forts and throw up lodgments fron 
which to assul onr flanks, so that he would either be forced to aesanlt 
or undertake distinct operations to silence these cimoealed batteries; 
and if ^ese are so traced as to be secured from his distant batteries, 
he would be forced, at consderable risk, to push forward and arm 
batteries within 600 or 600 yards of the position. 

Now we may dispose of our reserre artillery in two ways ; (I) for 
direct firing from the f^es ; (2) for flanking fire from the fianks. 

(I) For direct fire onr gnns must be placed either in blindages, 
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the keep. 

Of these we mayftt once disnuBa Haxo casemates on the &ceB, as 
it would be almost impossible to shield the masonry, except by the use 
of iron ; thej would also oocnpj too great an extent of parapet unless 
we consbmot a rampart abora ihsxa for infimtry; their height would 
■bo render their position conEpicnooa, and, finallj, masonry casemates 
Tonld involve as in nnprofitable ej^iense. 

Uoneriff^ pilt, on the other hand, are simple and offer great ad- 
notsges, as we do not require to shift the gnu oarriages. The gnns 
i^oold be kept down, smd a temporary banqnette fbr in&ntry con- 
rtmcted, until we open fire ; they wonld not involve any complications 
ia the constmction of the parapet, and there would be nothing to 
iDU^ their position to the enemy. Thus two or three pits might with 
ptat advantage be constmoted on the face of each work. 

Brialmont has provided several of the Antwerp forts with iron 
eapolaa, but it is evident that they are not adapted to this system of 
defence. They would offer a good mark to the enemy's artillery at all 
stsges of the attack, and, however strongly constracted, would pro- 
Iiably Buffer considerably before we required to make use of them. 
^'beyare employed with advantage by the Datch engineer in bhuUI 
MiOeiy fortt d'arr&, but are scarcely worth their expense on an 
extended line of forts. However, we should, if possible, have a few 
gmu in the keep for direct firing, and it might be possible to provide 
the embraanrea with movable iron shields. 

(2) Next, as to batteries in the flanks; we might place Moncrieff pits 
on the upper ramparts with, of coarse, strong parados, if the ground 
■boat the forts be of a complicated nature, and we require command 
for ita efGoient observation. Bat, where it is possible, a low battery 
containing three or four pieces in casemates under the ramparts is 
pnfsrable. We can then by arrangements of trace and details of coh- 
Btraction socare the maaon^ against direct fire, unless the enemy 
^Tuoes his batteries within dangerous distance from onr position. 

The moat convenient position for the battery wonld be in the 
■dvanced part of the fiank, adjoining the face, so as to take advantage 
of the earth covering of the caponier to screen the front of the battery, 
and of the fhces to defilade the casemates opening to the rear. The 
tracing line of the battery wonld also be retired sa much as possible, 
N) as to form a retnm in the flank. 

As 1 have not space at present to enter into details of construc- 
tion, I can only briefly state the system on which I wonld utilise snch 
low batteries. In the first place, I wonld limit the line of fire of escfa 
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gun to 500 or 600 yards from the next fort, as they would not be brought 
into aotion until the enemy was within that distance; and each 
embnmre would provide for itn own defence, as we should so trace 
the outer side as to limit the Tiew of the gaa to the desired point. 
This outer side might be revetted ynih masoniy ; the other, or more 
^lOBed side, with gabions at a moderate slope. 

The masonry at the casemate might be Iron shielded, or protected 
by a short masonry tnnuel, forming a section of this natnre : 




Such a low battery would only answer for a level site, or one on 
whioh the forts stand prominently out, as the guns could only have a 
command of 3 feet 6 inches. The amouat of ground undw their fire 
would be this: 




Thns a croas fire is bronght to beer on the salient of each fort, and 
on (he ground immediately in front of the position ; and the enem; 
cannot assail the front of the battery except at long ranges, or by 
advancing his batteries to within 500 yards of the adjacent fort. 

To conclude this subject I mnat briefly refer to the use of mortara 
uid field artillery. The former may be most effective defensive 
weiqtoiis, and they have been extensively employed in lata wars for the 
purpose of direotiDg a general fire over the field of siege operations. 
I should certainly reserve ft certain number of mortals within the fort 
to support the close defence. They might be disposed behind the 
faoes of work or Iceep, or behind the gorge. 

Qreat use may be made of light field gans and Oatlinga, which are 
capable of being rapidly shifted from point to point. Hollow traverseB 
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^laiiSi be prorided on the rampartB for mob gnns, from wluoh the gnu 
m>7 bs nin np a ramp, for barbette firing, in oase of an assault; or Bad- 
deDittack; or platforms capable of being raised, and with space for a 
rauple of Gatlinga, migbt be diaposed at certEun points, so that when 
nised the gan is protected by a bnllet-proof shield. We should cer- 
taiolj add to oar defences against assault by such devices, as the 
utillei; of the besieger must cease fire when hie troops g(it within a 
Ktiua distance, and the fire of Qatliuga from small ballet-proof 
rapoks would then be most efiieotive. 

Of course tbis is the merest sketch of tho artillery defence on a 
Ulttij system, and before this coold be efficiently organised the 
nobHitj of onr carriages mnst be increased, and a practical plan of 
uidiKct sighting, with increased accuracy of range finding, mnst be 
dnised. Bat, theoretically, there can be no donbt that the plan of 
namag onr artillery in the forts is incorrect, and the Qermans havs 
liaidj ftdopted batteries ; bnt there seem to be defects in their system, 
ud, indeed, exposed batteries are likely to suffer as much as if the gnns 
me in die forts. 

With exposed batteries we only gain by the enemy's loss of power 
of coDoentratioii ; bnt we shoald gain more if we conid also decrewe 
tbe lecaiat^ of his fire on oar known positions without materially 
">nw>ing the inaccniacy of onr own fire on his unknown podtioDS. 
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PAPEB 17. 



THE SALT USE, LAENACA-CYPEUS. 



By LiEiTT. H. M. Sdtclaib, B,B. 

Nosi of the Englisli Expeditignaiy Force to Cypms will readilj tor- 
pi the bamn and desolate appeftronce presented by the Tioinity of 
I«niwB OS their first uriTol. The BOn.bnmt pUun, stretohing amy 
(ot KTetsl miles on three sides of the little white minaretted town, 
ud nnreUeved t^ a sing-le patch of green — the white glistemng hills 
bdund, equally devoid of vegetation, and standing out with a yellow 
tightness against the dark bhie of sea and sky — form a depresaag 
wow not easily to be forgotten. Beyond the preoincta of the town 
iMl, there is no object of interest for walk or ride except one, and 
that is the Salt Lake. Groasii^ a low tract, dosty in atmun^r and 
nmcidy in- winter, to the sonth of the town, a low range of flat hills is 
•oon reaolied, and, on emerging f>om a gap in these, a scene snddttily 
pnwnta itself of a beauty not to be expected in so desolate a neighbonr- 
Wd. A large sheet of perfectly stilt water reflects on its clear and 
tfuqiiil surface the low brown hillocks which shot it in, the middle 
^iittace of yellow and grey, and the bine and purple tints of M. St. 
Cnxe Bud M. Idaohiera, towering in the distance. The lines of the 
fiir^riound are broken by the tall minaret and lai^ dome of a mosqne 
t^ctnreaquely situated on a promontory in the lake, and snrronnded bj 
pahns and c^presaes, and higher np the arches of the lamaca aqueduct 
na in two graceful series. This lake forms the prinoqMd ol^ect of 
interest and beauty in the neighbonrhood of Larnaca, and, unlike most 
pictDTQsquQ places, it supplies to the Qovemment a very large and 
OSTtain levenne. I propose to gi?e, in the following paper, an acconnt 
of the lake, and the works, ancient and modem, connected with it. 

On my arrival in Cyprus, in October, 1878, 1 was placed in charge 
of the Larnaca district for military and civil engineerit^ works, 
utder the command of Lient.-Gol. J. P. Maquay, C.a.£., and Qovem. 
nent En^ueer. My atteution was almost immediately called by the 
Commiaaioner of larnaca, Colonel White, to the statA of the Saltliake, 
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aad I made an examinatioii of it as soon as poaaible. PI. I. gives a 
map of Ibe lake aod neighbourhood, taken from the N'arat Chart, the 
most accurate map of the island, ho far as it goes, at present existmg. 
It viU be seen that it is an irregnlar £gnre abont li sqoare miles tn 
extent, bnt of this area seldom more than one-half is ander water. 
The basin of the lake, though snrronnded on three sides by hills about 
50 to 100 feet high, rising preoipitoosly from its brink, is almost abstk- 
lutely flat, and oonsistsof soft, sticky, allnvial mnd, withaanhstratiini, 
a few inches below, of ooaise sand. The soil is a very late tertiuy 
formalaon of oonglomeTatea, sands, and marls. There is no vegetation 
within tbe flood-level of the lake. The action of the lake, by which 
salt is collected, is as follows : In winter, the rains fill it to a greater 
or less extent^ aeooxding to the rain&ll. About May, the water begins 
to recede again, owing to evaporation, leaving behind it a deposit of 
salt. The evi^rataon oontinoes till July or Angost, when the whole 
of the lake baa evaporated, leaving a crust of salt, thickening from 
^" at the edge to 6" or G" in the centre, where the water was deepest 
and last dried up. At this time it praseuts a most curious appearance, 
looking like a lai^e glistening field of newly-fallen snow in the midst 
of the biasing yellow plain, quivering in the intoleiable beat of an 
August sun. The salt is then oolleoted by lai^ gangs of natives from 
the neighbouring villages, who proceed in the following way — probably 
the same that was in vogue in the time of the Phcenioians and Solomon. 
They begin by sorting up the salt about twenty yards from its edge, 
as tbe deposit is at first too thin to be oolleoted wi^ advantage. They 
pile this into heaps with their rough wooden shovels, working all tbe 
time with bare feet in the briny slush that underlies the salt. Caie 
has to be taken that the lowest stratum which is mixed with the mud 
below is not scraped up. Having worked out about 50 yards, they 
proceed to oonstmct oauseways of tiie salt itself— to every gang a cause> 
way — upon which they work out to the deeper deposit in the centre, 
oolleoting that between the oauseways as they go aloDg. The donkeys 
now come into use, and these most wonderfully hardy and enduring 
littte animals, with big msh-pauuiers on their backs, convey the salt as 
it is collected £rom the lake along the causeways to the shore, where it 
is piled in great conical mounds, the donkeys straggling up the steep 
and yielding sides with their heavy load on their backs, and often fall- 
ing down and rolling in pure salt. Sometimes as many as 1,000 men 
and £00 or 600 donkeys are employed at onoe^ and the aoene is then 
very picturesque. The numerous causeways of white salt in the black 
mud, tlie heaps is the lake and the mounds on its banks, the natives 
(Qreeki and Turks together) in their qoMiit many-colonTed costnmes, 
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the linee of laden donkeys, and tJie great vlute field in the c&ntre, 
foim a ibiking and nnnanal piotnro. Bach gang (of about 25) forms 
ita own monnd, and is paid by reenlts, it, 7d. per 1,000 okes (800 okes 
to tiie ton).. Tha heaps are weighed, and finally' piled into fire or eix 
gigaDlJo pyraniids, the mdea of which are oarefnlly Btnoothed and 
beaten. The salt is now ready for expcartation, and is left till called 
foi — any nin whioh taUa npon the pyramids rnnning off the hardened 
mafica irithoat injuring it. laat snmraer (1879) 11,000,000 okes 
(13,750 tons) were collected, and tluB (the year being a particnlarly 
good ons) wafl not more than one-aizth the qoantity available in the 
take } bat as the Turks, with their nsnal cunning, have now forbidden 
ibe importation of Cyprus salt into Syria and Asia Minor, Uiere is no 
noHcet for it at present, and the GoTemmertt jadged it nnneoessary to 
colleet more. They, however, have oironmvented the Tnrks at their 
own game, by paying the average income which the latt«r derived 
from the lake, ^£17,860 (4,16t>,220 okea at Id. per oke), in salt, which 
DOW Hee by the lake ready for H.M. the Snltan's acceptance. The 
toUi GQrt of ooUeotion was— 10,000,000 okes at 4«. 7d. per 1,000 = 
^,291. 13i. 4d„ and 1,000,000 at 2(. 60. = £125 (as this was beyond the 
totbanied Bmotmt and an arrangement was oome to with the villagers 
M lo the payment). There was also a snm of £&i. ISt. Gd. for stack, 
ing, nd the salaaies of overseerg and guards, which raise the total to 
^630. The present retail price is Id, per oke (2} lbs.), the same as 
it wu nnder Turkish rule, when it was a Qovemment monopoly ; 
but thii will probably be reduced if any chance of disposing of it 
BhoaU offer itself, and already 12,000 okes have been sold at 15 paras 
(H) per oke as an experiment. Its market value in England is said 
to be 15*. per ton, and if rerayHtalliaed for table use, 20*. or 2&t. per ton ; 
bnt tliii could not be easily done in Cyprus, where fuel is so scarce, 
luilea Bhallov pans oonid be constructed near the lake, and the water 
erBpcrated in them by the action of the snn. Jji analysts made by an 
emiiient chemist gives the following result : 

CUorid* of Sodinin 90-024 

M^pannm S'880 



Enlptimta of FoUuinm . . 1-800 

„ Sodioin .... . . 2-S80 

„ Cklanm 1-OTO 

minta of FotUDnst -ISS 

Oxids of lion *02D 

100-000 
His oiwDiint, based npon the result of the andysts, is that the salt 



fbyCoOglc 



76 

it derived from sea water. The first qoestdon which omes natoisUy 
ifl, How did the eattget there P and on this point TarionstheDrieafaaTe 
been advanoed, of whidi U. Gandty's seemed to be Hie ratost 
pl&oBil^. H. Qandiy, a French geo1(^^st, who visited the island in 
1855-56, and wrote a geological report on Gjpms for the FvendL 
QoTemment, is of opinion that the high winds in winter force the set 
above its ordinary level, and the sea water then percolates thrcm^ to 
the lake, where it evaporates. Bat trora careAil observations, which I 
have made in all weathers and all times of the year, I am convinced 
that his hypothesiB is wrong. In the first place, high winda do not 
raise the mean level of the sea more than abont a foot at Kny tbse, 
and it is liardly likely that so small a difference for the short dnrstioii 
of a storm would oaose enongh water to snpply the lake to flovr when 
it did not before ; secondly, tixe level of the lake, even in winter, wIwd 
it is fnll, ia 5' heloK the level of the sea, and, therefore, if the sea wat« 
flowed at all, it wonld do so always ; and, tihirdly, it practically don 
not flow in, for the lake remained dry the whole snmmer after it had 
once evaporated, and only began to fill as the rain fell, and then in 
exact proportion and at the exact time that the rain did &11, luit 
advancing an inch between the different showers, even thongh a bigli 
east wind was blowing directly on shore. The opiiuon to whioh 1 
indine, in spite of M. Oandiy, is that there are bedsof rook salt nndet- 
lying the lake, that the water reaches these beds through the eaaij 
bottom, and beooiaes impregnated with salt, which would natnialtf 
communicate itself to all the waiter in the lake. This opinion ii 
snpported by the fact that rock salt is often fonnd in proxinuly to 
gypanm beds, of which there axe large massea all ronnd Lamaoa, thit 
the water in the wells ronnd Taimaca a^e-sea level are braokiah, ui 
(hat I fonnd a piece c^ Toph-BaTi on one occasion on the edge of tlK 
lake. I hope &vA' soioe experiments may be made by boring, to pron 
the tmtb.-of this theory. 

Sach is the natnial process by whioh salt is produced. Bnt, ii 
order to ensure an annual harvest, artificial measures have from tbi 
earliest times been adopted to regulate the supply of freah water. I 
have said that the l^e at its ordinary winter level is 5' below tte 
level of the sea, and it ia therefore evident that there is no means of 
getting rid of surplus wa^r, once jn the lake, except by evaporation; 
and shonld too much be allowed to get into the lake in winter, tk 
whole of it will not b6 evaporated, and the salt will not be deposited 
This was the case in 1878, the year of the English occupation, tb 
previous winter having been an nnuHually wet one, and the To^ 
having negleoied the andmit artifioi^ vcrka.. I bad .to «z«iDiiie tlK 
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Ue and its samnrndiiigB to provide tneauB to gm^ agunst r like 
&iliire ID the futnre. X found that on each dde of the lake there is 
a canal, Amned by an esormona earthen embankment or dyke, starting 
bam Uie two principal valleye vhioh oome down from the hiUs 
behind, and, according to native information, bring down floods of 
water. Tbeae canals and embankments (AB and CD, Fl. T.) run 
along the edge of the lake, following the oontonr in nomeross 
windings mid debooch ; the one, AB, on the north side of the 
teke, into the aea near Lamaoa, the other into a second lake, 
until of the Salt Lake, and separated from it by an artiflciid 
bund. The embankments mnst have been constmcled at a very 
<atij date, for they show erery trace of antiquity, are of onormons 
me and thickiieas (in some placea 20' high, and of eqoal thickness a( 
the bue) ; and I fonnd, in working in tbem, very ancient coins and 
potlety. I shonld be disposed to assign them to the time of the 
HKBDidaiia, who are known to have worked the lake. The canals 
are evidently intended to divert the Barplns water, coming down hom 
tbe Df^ier eonntry, from the lake to the sea and the lower maish. 
V^aa the very slight tall which they have from start to finish, they 
nqniie constant care to keep the bed clear and level, and the embank- 
iDentg npau^ &om the destmofiTe action of sheep and goats passing 
mx theiQ. Bat this the Turks of conrse neglected to do, and, the 
mall becoming choked, the water in flood bnrst the banks and flowed 
into the lake, -which, np to the time of the English oconpation, it con- 
tinoed to do. The canal (m the north aide was breached at its oom- 
nencemeDt at A, where it had formerly started nndco- the arobes of 
the aqnednct. I foond it wonld be more convenient to make it start 
a little higher up, where the valley was narrower and the gronnd 
bigher. We began repairing the nmnerons breaches from here down- 
mrdi, building a core of masonry with earth, well rammed and 
pnddled around and over it. The work had not proceeded far when 
a beavy fall of rain filled the canal. I went down it to see why the 
water did not flow off to the sea, and fonnd that, at the point marked B, 
tlie bed of the canal rose so that the water could never pass it. 

A careful inspection showed that the line of the original canal had 
been altered, and, instead of passing through the gap at F, had a new 
cbannel cnt for it through the hill, where the bed rose 5' above the 
level of the canal behind it. This had been done by an energetic 
TukiBfa Pasha, who had pat np a moaiiment to commemorate his 
deed, but who could never have seen the water run down, Or rather 
wp, bis canal, and who probably pookieted the money required to 
deepen it to the necessary level. Another gaaig was therefore started 
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to deepen this part of the ouud, which, being in & ontting fthont IS' 
deep, was rather an awkward job, with hardly any implements. I 
adopted the beat method which snggested itself, which was to haul the 
earth ap in baeketa from the bottom, on slides formed of two planks ; 
two men with pick and slioTel below, one battling ap, and one carrying 
off the baakete to empty. It took two or three baskets to a gang. 
There was also a bridge, of which the foundations had to be under- 
pinned, as they were 6' above the required level. There were hen 
about 100 men employed, and the same namber at the breaches above- 
mentioned. They were Gtreeke, and Tnrks, and Aiabs, white and 
black mixed, bat I invariably found the Turks the best workmen and 
most tmstworthy men. They all worked for 1». per diem, and boys 
at 6d. One lot was superintended by a Frenchman and the other bj 
a Qreek, and I had two sappers to keep the cheeks. Both enperin- 
tondenta received 5s. a day. The whole length of the oanal, nearly i 
milea, took abont three months to pnt in order. 

At the some time that these works were started, I bad to report 
upon a more diffionlt matter — the canal on the south side of the 'lake. 
This was more important, as a constant stream was running iotc tb 
lake on that side through a breach in the canal at 6, being the ove^ 
flow from the Lamaoa aquednot. This canal runs like the other, along 
the contour of the steep hill-side. It had to double a promontoiy is 
the lake in its coarse, and at this point its course was obliterated, and 
it was difficult to discover what had become of it. It soon appeared 
that the mosque (PI. I. H.) above-mentioned was in the middle of tb 
ancient oanal, and the cause of all the difficulty and obstmctioii. 

A visit to the Sheikhs of that establishment — most polite and 
gentlemanly Turks, with whom I afterwards became great friendB— 
soon cleared up the whole matter. Their story is that Habommod'i 
wet-nurse, a lady of great sanctity, headed an expedition to Cyprus in 
her foster-son's interest. But her arms miscarried, and she was killed 
in battle on the site where the mosqae is placed. Afterwards, when in 
1570 the Turks took the island, this mosqae was raised to her memorj', 
the spot having been miraculously marked by three huge stonei 
toonght &om Mecca. The stones arc certunly dere, and exscti; 
resemble a set of those at Stonehenge — two uprights, abont 18' highi 
IC wide, and 3' thick, with a slab ol equal sise on the top. They an 
now encloaed in a dome, with a tomb inside them, and the usual 
paraphwnalia of candles and lamps, &c. I was shown these meg^ 
liths as a great favour, and I never heard that anyone had disooveied 
them before me ; but I leave the Tnrks to discuss the authenticity of 
their legend. The stones, however, are an additional proof of tli* 



fbyCoOglc 



19 

anijqtdtj of the canal, as tiiej are almoflli in its centre, and most baTS 
been placed there after it was ' made. Jn placing the moBqne in its 
olfltmctire position, the Turks probably intended to show tbeir con- 
tempt for tbe Qiaonr and all his works. Tbcr^ maet afterwards bare 
fonad ont their mistake, for a small taanel has been carried tfaroagh 
the hDl behind the mosque, from the canal abore it, apparently 
with the object of remedying the enl ; but as, nnfortosately, this too, 
like the canal on the north side, lan nphill, its excellent object was 
defeated, and the water from the npper country bad breached the dyke 
in aereral places, and Sowed into the lake. The difficulty now was 
how to get round the mosqne. There were three methods available — 
to enla^ and de^n the Turkish tunnel, to carry the embankment 
nnmd the m<»que, or to moke a deep cutting in the hill behind {Sea 
Pi- II). The first of these would have been a oostly operation, as the 
K>3 i> too left to stand without masonry, and unsatishctory, as it was 
imponible to tell how much water it might be required to take in a 
^°oi. The second would also hare been very coetij, as the ground 
below the mosque &lls immediately to the level of the lake, and an 
enormoiiB embaakmeut would have had to be formed. There was 
^ixither objection to this oonrse, viz., that the tombs of the Sheikh's 
''■oostoTB, held in deep rsneration, were on this side, and to touch them 
^'ooU have been sacril^^. The itoyol Engineers therefore recom- 
nunded a cnttii^ through the hill behind, and ;ei,200 were granted 
for the purpose. The length of the cutting required was 330 yards, 
the mean height 25', and the width at bottom proposed 10'. Colonel 
^^uj wished to pave and revet with stone, but this expense the 
(Pernor would not accede to. These dimensions, with a slope of 4- foi^ 
the tides, gives 26,160 cnbio yards of earth to he removed at rather 
len than Im. a cubic yard, which, considering that the average wheeling 
distance was 150 yards, is not an exaggerated estimate. But at 
a tims and in a oountiy where the conditions of labour, soil, 
wd all other data, were almost unknown, it was impossible 
to make on accurate estimate. Befbre beginning operatioDS, 1 urged 
the Government to procure a h'ght tramway, which I felt snre would 
be a great saving of expense. But they thought the expense at the 
liine too great, and it was not authorised, so I had to make arrange- 
nienta for doing the whole excavation by wheelbarrows. 

I began with a gang of about 100 natives at each end of the 
cutting— one under an English foreman named Fbilipson, who had 
been with me since I began work on the roads ; the other a Frenchman, 
U. I«hagre, who brought good credentials as an engineer. Each had 
two native gangers under him. The section of the ground is shown 
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in PI, m. The first 50 yaids at either and irare eoaily maiuiged, the 
catting beiDg excavated to the bottom, and a nmp left vp the nds 
for the wheelers. It was necesaaiy to have a large number of them at 
the lower (M. Lehagre's) end,, as the gronnd oloae by was coltivaled, 
and the euih had to be wheeled some 200 yards. As the catting got 
deeper the difficulties beoame greater. Each foreman had a meth 
which he wished to try, and I allowed them to do bo, as the rivalij 
niged them to do their ntmost. Philipson worked oat in horizontd 
layers with ramps np the side of the catting ; Lehagre woriced down- 
wards from three points at once, the whole width of the onttang, and 
when he had reached the bottom worked backwards, throwing np the 
earth in stepe to the top. The former plan in the end- proved mnch 
the cheapest and qnickeat. I fonnd it better to employ bnlloelc-carts 
and wheel the earth at the lower end, as the distance was so great, 
each cart conveying abont a cnbio yard a journey, and maVmg 30 
jonmeys a day, the prioe being 3«. 6d. a day &>r two bnllooks, a drinr 
and a cart. In this way we reached to within 50 yards of the centn, 
Lehagre being at the bottom of his catting, bat with a good Inmp still 
behind him to come ont, Philipson abont two-thirda down, and cltar 
behind him. I now fonnd the expense of these methods was getting 
too great, bo I tried a different way, Blower bat less costly. A bnd|e 
had to be provided for commnnication with the moeqne, so I now cos- 
strocted this, nsing three 12"xl2" timbers 35 feet long, with * 
roadway of planks across. In the centre of this I placed two sete of 
pnlleys and blocks, snpported by a scaffold. The wheelbarrows wen 
filled below, fastened to the fall by a cradle with three hooks for tk 
bandies and wheel, and were thra banled np by a pair of ballocks whose 
yoke was attached to the mnaing end. The Imuto ws were disengaged ft 
the top and ran off to be emptied, and then lowered again. This plan 
sncceeded adoiirably, uid we soon cleared ont the remaining earth ia 
the catting. The first 50 yftrds at each side cost, on an average, Si 
per yard all counted ; this gradually increased to 6d., when I tried ibt 
new method, which agtan reduced it to about 3|<j. In the end, when 
all was finished, I found we had completed the work for £500, less 
than half the original estimate, and at an average of i^. per cnbic 
yard. This, when it is remembered that the earth was raised an 
average of 12^', and wheeled an average of 150 yards, will appear 
astonishingly cheap when compared vn& the cost per cubic yard of buA 
work ia England. All tools and material were obtained &om tha 
military stores. I was mach favoured by the weatiier, which ins 
alm<»t invariably fine, and the nature of the soil — a stiff day^ nuH, 
which stands vety well at a slope of 2 in 1. La one or two plsKS 
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thoTB were Uysrs of shingle, whidi bad to be sloped off to a greater 
angle, bnt theee were fortanately near the top. The yrork was begna 
in the b^inning of Febroaiy amA completed by tbe second weiek in 
ApiiL 

The extreme oheapnesfl with which the work was accomplished I 
attribnte partly to the energy of my foreman, Philipson, who hod 
truned the gang nnder him, with the help of two very active Greek 
gangers, into excellent laboarers capable of e^tcnting as good a day's 
work as many an English nayvy, and to the wonderful oheapneBs of 
laboor. The beet laboarere got 1«. a day, inferior men 9d., and boya 
Sd.; mnlea and donkeys for 3s. and 1$. 6d. respectively; and 
bnllock-carte for 3s. 6d. were always forthcoming. 

I cannot too highly praise the enduring qualities of the Cypriote 
TillageTS, their temperate and abstemions habits, and their dociUty and 
obedWce. I waa also much assisted by the kindness of the Sheikhs 
of the mosqae, who were gratofol to me for not destroying the tombs 
of their auoeetors (the threat of which I had used aa a lever to obtain 
their consent to the ultimate plan), and who readily sacriScod their 
land, and to some extent tbdr convenietice, to the public service. A. 
few jndicionfl presents, the loan <tf some wheelbarrows, together with 
Btringent regulations to prevent damage to their fields and property, 
irere amply repaid by their good-will and co-03)eration. 

The canals are now ready for action in case of floods, but ba none 
have yet come down, their ntility has not been made apparent. TTn- 
fortnnately the Fall which it is possible to give is bo very small, and the 
soil so porous, that the stream, which it was hoped would flow down to 
the lower lake, disappears through the gronnd and soaks into the Salt 
lake before reaching that point. Should its action be fonnd to injnre 
the salt crop in summer, aft«r farther experience, the bed of the canal 
will have to be puddled, or the water of the stream diverted higher 
up for purposes of irrigation. 

Id conclnsion, it may be well to remark that these and other works 
have been executed nnder the great disadvantage of a total want of 
experience, as to tbe effect of heavy rain in the plains. The most 
reliable information from varions sonrces has been collected, but 
hitherto we have been working very much in the dark, and our opera- 
tions are more baaed on second-hand reports and theoretical calculation 
than on pmctical experience. 

H. M. S. 



fbyCoOglc 



■^E, 

M 



byCoOglc 



:e, la 



PLATE I 




W"' 



i 



byCoO^lc 



THE SAL' 

:h 

IE 

.QUE. 

d for proTiding 



PLATE U. 




'••\ 



D.nt.zedbyfeoOg[c 



fbyCoOglc 



TIIE 



Plate ni. 




intizedbyGoOglc 



ibyGoogIc 



PAPER V. 

tiEV|J^pj[jj^ OF FIELD AKTILLERY. 



■'^^ ^-A. INSTITUTION PRIZE ESSAYS OP 1879." 

A CBnrcisir. 

By LiKUT. E. W. COT^E, a.E. 

1 ^j^"'^ '"d Silver Medal Essays of the Koyal ArtiUery Institotion 

■ bat f "^'*' °^ great interest, not merely for gnoners themselTes, 

I 'be army generally. The prizomeii, as gaaaers, are natarally 

f 4" "''^e an optimist vieiv of the fnture of field artillery; it may 

he, then, not impoBStblo that to look at the matter from an outsider's 

point of riew may lead to a more aconrate appreciation of the many 

pointB to be considered in deciding on the atrraigth and armament of 

the field artillery with an army corps. 

With oar system of volanlary enlistment OTeiything is a qoestion 
of money. More money will prodaoe more men, more material, more 
! bones. The qnestion to be considered is not whether an increase in 
Uf ODfi arm will increase the power of an army, for, of conrse, every 
Ateli rifle, gnn, or sabre will tell ; bnt how, with a given snm of money, 
the most efficient force for attack or defence can be prodaoed. If there 
is an inci«ase in the proportion of any one arm of the service, there 
iDDst be a redaction in the strength of the others. Ontside criticism, 
iiunion, on the proposals of each arm, cannot bnt be of advantage to 
thoeo who are responsible for the eEBoiencyof the army generally. Bnt 
the value of ontside criticism does not end here ; it may be of the 
ntmost vslne to the particnlar arm itself. Eor instance, in the Penin. 
snk, the Dnke of Wellington confined the field artillery to U horses 
per gnn; the gannera were bent on having 8, and, indeed, so deter- 
luned was one oolnnel in his opposition that he was sent home in some 
■ort of disgrace. The qnestion here for the artillery was not merely 
to get increased mobility by having the higher nnmber of horses, bat 
>lso whether the advantage guned compensated for the increased 

* Gc4d Medal, Liant. Ooold-Adams; Silver Hedal, CapL Ellei. 
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length of line of march, the inoreasad diffionlly of sapplfing the extra 
number of horaea with the oonsequant extra number of drivers. Ibm 
caae in the field, where the gunners might say that the partioolar gnna 
abeolntelf required the extra horses, is but a miniature of the decisions 
gunners should make in peace. Their object should be, not purely 
how to render themselves relatively more important in actual fight, by 
piling on men and horses, but, taking into consideration cost, length of 
line of march, carriage of supplies, &o., to render themselves a more 
efficient element of an army, not only on the fiddof battle, but througb* 
out a whole campaign. If the artillery become cumbrous, no matter 
how great the mobility of eaoh carriage, they become detrimental to 
the efficiency of a force, wil^ a possible result of being left behind, in 
part, in order not to keep the infantty out of action.' 

Bnt it ia not only the battery men and horsee that have to be con- 
sidered ; weight of ammunition is a very important bctor. If a battery 
has with it 800 rounds per gun, either in its own wagons or with the 
ammunition columns, an increase of only 1 lb. in the weight of a 
ronnd me^is 1,800 lbs. per battery added to the burden of transport. 
In short, the question is not to get the greatest power per gun in 
action, but to get that power with the least possible strain on the 
capabilities of tbe staff and the snpply departments, with the smallest 
initial cost, and a minimum of men. 

Oar connection with the gunners is too well known to be here 
dilated on, whilst, when not technically employed, we are ourselves 
nothing but in&ntry ; and as by education we ore necessarily acquainted 
with the powers of both arms, it is deemed not too muoh to say that 
from no quarter is outside criticism likely to be of more value than 
from the corps of Engineers. 

With this pre&ce let us at once enter into an examination of the 
proposals of the gallant essayists. 

Both prizemen &vour tbe adoption of breech-loaders. Though s 
few of the reasons they give are open to argument, tbe balance remains 
in &Vour of thor proposal ; in fact, the matter seems now to have 
grown beyond argument. The discovery of the advantages of sir 
spacing and chambering, enabling guns to fire mnch larger cbargea 
withont increasing tbe strain, renders long gnus to bum the increased 
chafes necessary if the advantages of the discovery are to be realised. 
It can be easily understood that, though with short guns the breech- 
loader and the mnzzle-loader may be on a par, as the bore lengibens 
the advantage tells in favour of tbe former. 

* WitD«aOcD«ralBolMt(rBmaiGh,iD wMcb,dwpitalou ID power, none LntmonD- 
tuu gmu were taken, thon^ UieM vete hone artillery ia Zabol, nhtact lie tUatti, 
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Obb advantage not mentioned by the esEayUto is of impoFtanoe. To 
give roUaon to on M.L, projectile, IJie gas-check has been fonnd supe- 
rior to the stad systein, bat the gas oheok, by its own weight and that 
of ita fitments, adds about 6 per oenb. to the weight of a projectile, 
vliich weight oonld be very mnch more nseftally employed in the shape 
fli a more powerfnl shell.* To wit — the experimental IS-ponnder 
(IS^lb. shell), the greatest triomph of ourgan foctories, fires a shell 
vnghing about 12^ lbs., tiie remfdndor being made ap of gaa-oheok 
and fitments. 

It may surprise some to learn that one of the reasons for the 
■di^ition of hreech-loaderB by the Frenob was economy. The Chief of the 
AttQIery Staff in Algeria, in 1876, thus explained to the writer how 
tbii conelnsioa was arriyed at : To obtain aoouraoy with a muzzle- 
loader the utmost nicety in rifling is necessary, whilst moderately 
good work in a breech-loader will give better centring, and conae- 
qnently greater accnracy. Of conrse more money may be spent by 
rifling a B.L. gun with delicacy of workmanship ; bnt, if that is done, 
it it only becaose the increased accuracy, nnattainable in a muEzle- 
kader, is deemed worth the money.f 

Botii essayists ^aia agree in recommending increased ohargee, not 
only of powder but of projeotileB. Capt. Elles merely advocates a 
hn^-range 25-pounder, but Lient. Ooold-Adams goes into the matter 
in detail. The latter proposes to retain onr present calibres (3" and 
3^''6) aod increase the projectiles from 9 lbs. and 16 lbs. to 15 lbs. and 
mba.,and at the same time increase the Tclocities a couple of hundred 
feet per second, tmd all this without increasing the dranght beyond 
tiie powen of 6 and 8 horses respectively. 

Draogbt, or r^n the necessity for mobility, is tbe limiting element 
of field gnos. It is allowed on tdl hands that horse artillery should 
not have more than 6 horses, and fleld batteries not more than 8 
hoTEee per gnn. The greater the speed the less proportionate value is 
obtaiited from an increase in tbe number of horses, whilst even at low 
speeds the power of dranght does not increase in proportion with the 
hones.' lllany have laid down weights that may be drawn by field 
artillery teams, bnt all require to be taken euni grano salis. Tbe 
higber the wheel the easier the dranght of a given weight ; English 
hones can draw mora than oontinental horses, and, as before pointed 

* It is true tho gai-check foagmeDti vonld bo useful, but in &a shrapnel not so 
nwfbl u balls placed in front of the batsting chKrge ; whilst in ths common shell the 
veigkt might be better used in strenpbening the mils to preTant pramatnrM snd 
incnwiog Che capacity. 

t The writer does not Touch for the corrcettieES of tbow viewi ; he aimply givu 
them as he heaid tlMBi itated. 
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oat, the w«ght per hone will depend on tiie namber la tlie team. But 
thia ia not all ; the number of fanners carried la a fteah factor. Ab 
a gnu team has to move &Bter and orer worae gronnd in action 
than on the march, it ia the dranght in action, which inclades tiie 
gooners carried on the gaa carriage, that limita the weight of materiaL 
Wagona will very rarely be bronght oearer to the gona than 200 yarda 
in fntnre Gghts, and, as they are nsnally heavier than the gnn carriages, 
they will follow the movementa of the latter at a aiower rate ; hence, if 
a gnu ia to be efficient, it mnat have a detachment aaffioient to work it, 
either riding with the piece or carried on the carriage. 

From a comparison of a large number of casee (tee Appendix A), 
and from dedactiona and calcnlationa baaed on height of wheel, I have 
arranged the followii^ table to aoit English horaea drawing gun 
carriages with &'feet wheels, both heavy and light field batteries to 
have eqnal mobility, the weighta given to inolnde eveiytbing carried 
behind the teams in action : 

4 nona e Hdih S HcoiM 

retliotH TolMl Pcrboiw Toul Pcrbcmo Total 

HoTM bstteries . Tt SO 6^ 87} — ~\ Si» 

Field baturiea . Sj 33 7t 43J «i GO/ Appendix A. 

The Swiss Aide-Mimoire for artillery saya : ' La force de traction 
par cheval diminne en raison de I'angmentation dn nombre de 
cfaevanx, dans la proportion de 6, 7, et 6 pour 4, 6 et 6 chevanx.' 
Captain Langlois, of the French Artillery, in bis work commenting on 
this, says that theae deductions for increased namber of borsea nmy 
be a little exi^^erated. As the Swiss have no horse artilleiy, the 
statement in the Aide-Memaire must apply to field batteries. The 
figares above taken, being in the proportion of 6, 703, 606, are 
nearer to what Captain lAngloia would prefer, and, as they are 
deduced from piactice, they mnab be very near the mark. The 
S-horse draught is ^ cnt. more than the IG-pounder, the only field gun 
which has so large a team. As to the figares given for the 4-hoTae 
and ti-horse teams, as against a remark that they are respectively 
^ Gwt. and 3^ cwt. leM than the Italiaa and German eqaipments,* it 
may be stated that the writer has seen doubts expressed in an Italian 
paper to the efiect that their light gon would reqnire a larger team, 
whilst Captain Fraaer, B.£., in the United Service Institution Priie 
Essay for 1879, states that the heavy Tarkiah gun, exactly similar lo 
tho Qerman field gnn, was deficient in mobility. The weight for the 
(i-horse team, aa above, is an almost exact mean between the Anstrian 
light and heavy field gona, both of which are drawn by 6 horses. 
■ Tbe redaecd woigbta, u in Appendix A sra here nfwied to. 
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(knnera witb kits weigh nearer to 13 than to 12 sbone ; bat, as the 
Ibrmer are a removable bnrdeii, mne redootdon muBt be made in 
nukbig comporisonB. Aflamning that with his kit the average field 
gaonei is equal to a permanent bnrden of 12 stone, the following table 
is mived at : 



.Shonea . . i 



OmuHin mrrled Bemalnlng 



r-s 



*H 



[noQT*erTice2N.C.O. 
and S men ride vith 
the piee« in the KJi.., 
at whom 3 are hone- 
holders. lotheRA. 
2 N.C.O., one holds 
tile other's horse. 



It would seem that with fewer than six men with the piece 
then ia b Iobs of efficiency ; hence, at least that nnmber should be 
with the gnu in the HA., whilst in field batteries the more carried 
on tlis gmi carriage the better ; the nnmber of seats which may be 
provided is, however, limited to five. 

From the tables given, it appears that with our present arrange- 
mente we may adopt a weight of material of 34-5 cwt. for the light 
pat, vhich will admit of two gnnners being carried in the H. A., Uios 
v'ith the five riders malring apa detachment of seven,* whilst five men 
°U7be carried in the F.A. without exceedii^ the above dranght. For 
the heavy gun, if five gunners be carried, 42^ cwt. is left for material. 
T^^ite are practically the same draughts as those proposed by Lieut. 
OooH-Adama, who thus arranges the qualities to be obtained : 

, CUJIn Qim FiojcctUa H.T. Wt. ol UUertil BaoDda 

It Field ... 3" 7 to 8 cwt. IS lbs. I.JISO f.s. SI to 3fi cwt. 40 

Hr.r,rid... a'-6 u „ 24 „ (J;6o2f,.I *^ ■• 3" 

The experimental IS-ponnder M.L. fires a 13^-lb. projectile with 
^ Iba. of powder, with a velocity of 1,59£ f.s., the weight of material, 
including 36 rounde, being 3685 cwt. If in that gnu the projectile 
"as increased to 15 lbs., the M.T. (by the formula WV* = wv*) 
Would be 1,500 f.s., or 50 feet short of the desired velocity. Allowing 
that the sabetitntion of breech for mazzle loading will admit of 

* With four rideis only, the d^tachmetiC would be six, thus laving from the danger 
iiSntlbe — 1 ■nuiner, 1 horse hddfr, and 2 honioe. Six lathe Israeat eon delschmeot 

«»<i«brc»d. 
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inoreased chambenn^, that the windage will be abaolately sealed, and 
also ooDsidermg the slight increase of enei^y dae to longer projeo4iIe, 
we may allow that not more than 3^ lbs. of powder would, in a gun of 
same calibre and length of bore, be required to give the shot an ALV. 
of 1,550 to. Admitting that a B.L. gau of 8 cwt. could be made to 
do this with safety, the qnestion ariscB: Will a carriage of the same 
weight bear the increase of recoil of 20 per cent. ? If we consider that 
the 13-poander oarrii^e, constmcted within the last three years, bai 
been made as light ae is consistent with strength, the answer seems fa) 
be doubtfnl, even if we follow the essayist's advice, and snbatitnte steel 
for wronght iron and wood everywhere, except in the wheels. More- 
over, 40 IS.pounder rounds would weigh 1^ cwt. more tban 36 ronnda 
of 13-ponader ammunition. Where ie the saring to meet tbis to come 
from P From the limber, which has to bear the increased weight ? 
Even then the total would be 1'85 cwt. more than the essayist's higher 
limit of weight (35 cwt.), which is itself ^ cwt. more tfaau wo have 
deduced. But be further proposes the adoption of the Bassian buffer,* 
which allows the trail brackets on recoil to impart motion to the 
wheels and azietree by stays, which themselves receive the strain 
through an indiarnhber buffer, the middle of the azietree being allowed 
to move freely in a slot along the under sides of the brackets. By the 
adoption of thiB buffer the essayist claims to be able to lighten the car- 
riage sufficiently. I take ezoeption to his calculations, as he did not 
take into consideration that^ though the buffer eases the blow, it does 
not allow the brackets to slip away as if they had only their own weight. 
Nor did he consider in his deductions that the difference between tha 
BuBsian 4-foot and £he British 5-foot wheel canses an increase of 
weight for the four wheels alone of 3 cwt., not to mention that the axle- 
tree for a 5-foot wheel must be longer, and consequently heavier than 
wonld be necessary, all other things being equal, for a 4-foot wheel. 

The main advantage of the bnfier seema to be, to make the shock set 
more gradually and at better positions in the azietree, and it also might 
allow the lower flanges of the trail brockets to be reduced in section. 
Russian experiments, moreover, are not reliable, nor has that nation 
been so successful with its artillery to make us feel sure that something 
really good has been adopted. The writer believes that buffer car- 
rii^es| are certain to be adopted, sooner or later, yet he cannot admit 
that the total draught of the l5-ponnder could be reduced to 35 est., 
even should the number of rounds carried be reduced to 36. 

* A good ddeeription of this earriag« ii to b« fnoDd in Ho. 6, vol. i., li.A. ImtitnHi"* 

t Hot neceBwrilj of the BdhUd pattsm. 
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Bst ttiere is anotlier qoeBtion to Bolve, tus., le it adTi§ab1e to fire 
15-lb. projectQea from a gun of 3" calibre P ProfeBsor Greenbill has 
come to the rescae to enable ns to deoide this point. By some intrioate 
calcnlatioaB* he arrired at a rormnU by which to find the proper rota- 
tkiQ for elongated projectlleB. The resnlts obtained by this formula 
UB wonderfiilly good, to wit: two of the most accorato riflee in 
exiatenoe, the 40 o.m. Kmpp and the Martini-Henry, the one weighing 
ti tons, the other an infantiy weapon, should have twists, the former 
of 1 in 45753, the Utter of 1 in 50744. The Kmpp baa 1 in 45, and 
tbe &inoiis Henry barrel hiu 1 in 49. 

The following, as r^arda twisifl, ara deduced from the Professor's 
resDito: 



T^btlaf 


Wrfjhttorr 


U'4 lbs. 


33-4 lU. 




22 „ 


12-6 „ t 


20« „ 



BhnpDel. 

Weight (or ("gun 

IS Ibe. 

■i»M a 108 „ 178 „ U-2 „ 

The weights are obtained by dednotione from eerrice shells, allow- 
ing for the &cts that the clearance of future projectiles, owing to absence 
rf necessity for windage to light the faze, will be only 1 per cent. 
at the calibre, instead of, as in oar present field guns, 2 per cont. 
Aleo that, as the pressures per square inch will, owing to chambering 
ud UT spacing, remain nearly constant in both calibres, the walls of 
the ahells of tbe larger calibre will be relatively thinner, increasing the 
cipscity, but reducing tbe weight. 

Ttdui the table it would seem that with a twist of 1 in 30, as in our 
pment field guns (M.L.), a common shell, 13^ lbs., is the limit beyond 
^biiJi, in a 3" gun, we should not go. If, however, we increase tbe 
eoect of tbe shell against entrenchments by packing it with gun cotton 
si thigh density, as proposed by tbe essayist, the weight might be 
increued to 14 lbs. without greater length. The advantages of such 
a conree are donbtful , for not only has the nse of gun cotton been made 
^^ ■abject of experiment,^ but, as it gives forth no smoke, it woald 
naier common shell useless in ascertaining range ; and as, most likely, 
tae mils on ezplosion would be shivered almost to dust, tbe man- 
killing power would be destroyed. 

• See So. 7, vol. x., B.A. Atf if ufion Procetding). 

I Without a gM-ch«ck the 13-poniider common ihell would irtigh abont this 
ramiit. It UahDoit exactly St dinmetera. 

t £xc«pt M n am^l primer in the eiperimeiital Tster Bhcll, which wu not 
*^ti. Fnrthar cxperimmts with gun cotton ns the bunrtet for iball have been 
■wwerince thU paper waa written. 
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If the common Bhell weni mado 15 lbs., a twist of 1 in 27 woald be 
necessary. Now isoreued twist means increased strain, with sharper 
reooil and greater wear on tlie grooves, and, witb an increasing spiral, 
loss of Telocity. For farther examinatian of this qaestion see Appen- 
dix G, irom which, and from the above, it will be seen that a 13^1b. 
shell seems the ontside that should be adopted for a 3" gnn.* 

A ehrapnel of 3} calibres wonid weigh 14 lbs., but, sorely, having 
suited an equipment to fire one projectile which ia nsefol as an incen- 
diary and man-killing projectile, nsefal in ascertaining range and 
in destroying entrenchments, it would be a very wrong course to 
increase the weight of everything in order that half the projectiles 
might have a slight increase in effect ; if followed, the two natnres of 
shell wonld require different range tables, and different lengths of fuse. 

If the weight aftheprojeotiles were reduced from 15 lbs. to 13^ lbs., 
and the charge from 3^ lbs. to that of the 13-pounder, 3^ Iba., then, 
keeping the gnn at 3 cwt., and carrying 36 rannda of ammunition, the 
dranght, by the adoption of a buffer, might be reduced to 34^ cwt. 

Similarly, it is found that a 21-lb. shrapnel and a 22-lb. common 
shell wonld suit a 3"'6 gun with a 1 in 30 spiral. As the relative 
value of both projectiles is, in the larger gnn, more equal, the case 
for not increasing the weight of the shrapnel beyond that of the 
common shell is still stronger. Besides this there ia the question : 
With 24-lb. projectiles, can we obtain the velocity required from a 
12-cwt. gun, or from a gnn of any weight, without having excessive 
length of bore ? The essayist almost assumed 1,600 f-s., thongh he 
allowed a margin from 1,550 to 1,600. When it is coDsidered Uiat > 
3"-6 chambered to 4Jincbeswouldrsqnire, to realise the higher figure, 
a bore at least 24 calibres long — that is, 18" longer than the present 
16-ponnder — and when we add to this at least 6" behind the bore due 
to breech-loading — ^tfaat ia, 2 fbet in all — it seems improbable that the 
same quantity of metal which fires an 18-lb. shrapnel with an U.V. 
under 1,300 f.s. could fire vrith safety one weighing 24 lbs. at a velodt; 
of 1,600, weakened as it would be by the breech openings. 

The strain on the carriage, if the weight of the gnn was kept dom 
to 12 cwt., would be increased, as compared with the 16-pounder, as 
8 to 3, whilst 30 rounds of 24>-pounder ammunition would weigh 3 cwt. 
more than the 28 rounds carried by the 16-pannder, as the former 
wonld require a charge of 6 lbs. as compared with 3 lbs. Sorely all 
this cannot be made good withoot increasing the total weight of 
material beyond 42 cwt. (same as 16-pounder), or 42^ cwt, the liinit 
we have taken. The writer does not believe that any improvemeut ia 

* No •lilting field shell hu m> great a Iragtb. 
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ouruge ooniirnction, the adoptioitof abnffer, or any other contriTance, 
would enable ns to even approziinate to this reanlt. 

If we are satiiified witb a Telocity of 1,600 f.s. in tbe light gnn, it 
would follow that tho projectiles of the heavier gun, which, being 
hnger, will retain their velocity better, with tbe same oomparative 
eSdentrf may baye a less iLV. The German, French, and oar present 
8;atetDa sre so arranged ; indeed, it is difficult to see why a reverse 
dtspodtion should be adopted. Five lbs. of powder oonld fire a 22-lb. 
pnjectile &om a cduunbered 3"'6 gon with a velocity about 1,500 f.s., 
if the bore be aa long as that of the 13'ponnder (233 calibres). If 
24 nmnds were earned in the limber, as at present, we wonld have, as 
cnnpved with Ineat. Qoold- Adams's proposal, a saving of 2^ cwt. in 
wei^ of ammnnition, combined with a rednction in strain on the 
carriage in the proportion of 4 to 3, whilst we feel snre that a 12-cwt. 
gnn oonld do what is required. To fire against an entrenched enemy, 
a powerfnl common shell is required, and as late warfare foreshadows 
increued use of entrenchments, it is thought that, if the power as 
■bore can be obtained, it might be adopted, provided the weight of 
OMtorialbe kept down to 42J cwt. Were it not for this question of 
entrenchments, the writer is of opinion that it wonld be better to arm 
all the field artillery with the lighter gnn, Asanming, owing to our 
nicreased knowledge of field gnn-carrisge constmction, and to the 
reduction in maximum* strain on gnn and carriage due to sir spacing 
and chambering, that tbe weight can be kept down as desired, we can 
tabnlate ^le modifications of the esBayist's proposals, which wo think 
necessaiy: 

WeifWoflUtartal Shell W.V, ^iriJ 

Tioht a /Lt. Qoold-Adanu 31 to 3S ewt. 16 lbs. I.GSO f.i. 40 

"^""""•^Modaed ... 34i „ 13i .. 1,600 „ f 88 

H-^ fi- /I^ Qoold-Adami 42 „ 24 „ 1,600 „ 80 

^"'''^i Modified ... *2i „ 22 ,. 1,600 ., 24 

Ab regards the details of the carriage, the proposal to abolish azle- 
tiee boxes is to be commended for their weight, and that of the rounds 
in them would be removed &om the most objectionable position in 
which they oonld be placed. A nrand of case coold be carried, as sng- 
gested, in lenther pockets between the trail brackets, where the weight 
would rather ease the blow on the azletroe, and be not more hnrtAil to 
the traU than in the present positioo. The weight of the boxes, which 
liave to be large to act as seats, would thus be saved. 

If we retain wronght iron as the material for the trail brackets, 

* Am durtiiigiiiilied from telal (tnio. 

t 16U bj ealcnlation, bnt k limilar aUowaaea for breach-loading and iuereaicd 
faambniiv ** ^^^ made tot the I&-ponndsr ia token. 
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greater Btrength for the same section may be obtained by pressiiig 
down the flanges hot, instead of, as at present, riveting on angle irOn, 
saving at the same time the hnrtfal weight of the rivet heads. This is 
deemed better than merely bending over the plates cold, as in Italj 
and Rnasia, as, no matter how good the iron, there is a loss of strength 
at the bend, and, when bent, there is a loss of stiffness, nor ia it possible 
to get the flange equally well placed as if shaped hot.' 

And now as to the advisabUJty of adopting pole in lien of abaft 
dranght, recommended by Capt. Elles. The writer cannot see tint 
there is any donbt in the matter. We are the only nation that adopts 
shaft dranght for gnn-carriages, and we stick to them on purely con- 
servative principles. 

The solitary advantage of shaft dranght is that, with a poiottr/id 
horse in the shafts, the c&ni&ge is more nnder control in tnming. Oar 
text-books say that a pole hears down on the horses when crossiog a 
ditch or depression in the gronnd. Is this true of a gnn-carriage ? II 
yon have a rigid four-wheeler, as the Boyal Engineer pontoon wagon, 
by all means nse shafts, for then they can hinge on the carriage. Bat 
a gnn-carriage ia not a rigid four-wheeler, and hence both shafts and 
poles are necessarily rigidly connected with the limber, with a result 
that one bears down pretty well as much as the other, the pole per- 
haps a little more, because it is longer, but then two horses receive 
the pressure instead of one. 

The disadvantages of shaft as compared with pole dranght are as 
followB : 

(1) In stopping or going down hill, one horse, instead of two, bears 
the weight of the carriage. 

(2) The shaft horse alone is always kept np to his work, receiving 
everyjerk fitom the limber, so much so that, as Captain Elles says, it is 
common to see the other horses fresh and the shaft horse tboronghly 
exbansted. 

(3) Special harness is required for a shaft horse. 

(4) Should the shaft horse fall, it ia difficult to extricate him— > 
difficulty increased tenfold shonld he be killed. 

(5) A shaft limber is heavier than a pole limber, reducing thereby 
the nnmber of rounds that may be carried ; moreover, the weight of 
the spare shafts carried on the ammnnition wagon is greater than tlie 
spare pole. 

(6) A pole limber has fewer parts, and is cheaper than a shaft 
limber. 
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(7) Projection of the limber hook to the rear enables a carriage to 
lock fiirtber in tammg ; it is more difBcnlt to project it with a shaft 
than with a pole limber. 

As an instance of this last, tbongh the extreme length of carriage 
in &e Anstrian serrioe is greater than ia ours, their oarriage can tnm 
in two-thirds the space, thiis enabling a batterf to occupy less groond. 
Portlf this, no doubt, ia due to the fact that the wheelH are smaller, 
bni maiiily to the &ct that the pole projects to the rear, bo that the 
lioibeT hook is as &r back as the rear of the wheels, enabling the 
cuTtage to look to an angle of 80°. 

Both essajists recommend the adoption of rifled howitzers, but for 
different purposes. The gold medallist proposes a 32-ponnder, drawn 
b; 8 horses, to act as a sort of field aiege howitser for the attack of 
enbenched positions, provided with blindages and splinter proofs; 
the Bilrer medallist a light 25-ponnder to assist the attack of infantry 
withTertioal fire after the low trajectory weapons have been obliged to 
cease for fear of hurting their own mrai. Neither propose to reduce 
the long-range batteries so as to sabstitnto howitzers without increasing 
the praportian of artillery. Of course, both the objects mentioned by 
the easajistB are highlj desirable ; the question merely is : Is it worth 
while to adopt howitzers at a cost either of reducing the number of long- 
laoge batteries, or reducing our cavalry or infantry ? for all cannot be 
prorided for the same money, the same number of recrnits, the same 
carriage of supplies, with in either case the disadvantage of increasing 
the Dumber of different sorts of ammunition carried with an army. 

Howitzers in defence would be of little practical use ; they wonld be 
heavily handicapped in the preliminary artillery fight, whilst, if they 
came into front line later to fire case, they would simply occupy 
gnmnd that could mnch better be occupied by infantry. Moreover, 
if we increase the common shells of our heavy field guns from 16 to 
22 lbs,, the necessity for howitzers becomes of less importance. To use 
a long-range 22-ponsder for onrved fire is not waste of power, for two 
reasons : 1st, curved fire strains a carriage more than direct fire, and 
hence the low charges are necessary ; 2nd, when a gun has to cease 
direct firing, it is better to commence cnrved fire than not fire at all. 
The 22-ponndeT would be a powerful weapon, whether for curved or 
direct fire, and therefore itia believed to be a fiir better course to render 
it oipable of quickly changing &om one sort of fire to another,* than 
to adopt howitzers with their many disadvantages. 

* An extreme elevktion of 25° mfghc be proTided, and this vonld be ample for 
CDTTed fin, the drop at I,3D0 yards beiog about 1 in 2. The twiet (1 id 30) » greatfr 
than that it the Mrriee riege howitcer of S*'3, wbicli haa 1 in 3S. 
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Aa to the proportdoa of ftrtiUery in an army corps, let ns see wli&t 
the Frencb and Germ&na have adopted after their experience : 
QBnnftn Corps, SS.OOO bayonets. 

Civaixj Diviuon, 1 horM baUery 1 ') Tot&I. 17 t«U«riM, 

Corps AFtilleiy, 2 hone and 6 field bstCariM . . , 8 > or 4 gncs p« 

Dmiions, ea^ 4 field batterisi 8 J 1.000 bajoneU. 

French Carpi, 26,000 b&yoneta. 

CaTftlry Brigade, I horsa batt«r7 II ToUllS, or4| 

Corpi Artilleiy, 8 field uid 2 hon« battoiiM . . . tO > gnus per 

2 Dimimu, each 4 field batteiiea 8 J 1,000 bajoneU. 

Britiih Corpi, 21,000 bajonet*. 

CaTalij Brigade, 1 horae battei7 1 1 Total IS, or <J 

Gcrpa Artilleiy, 3 horae and 2 heavy flald batteries . ■ ^ V K""* P^ 

3 DiTitiona, each 2 haavy and 1 ti^t field batteriaa . • 6 J 1,000 biTOnete. 

The 'British proportion is oonseqnently a mean between those of 
the two other Powers. If it be true, as stated in our ' Field Exercises,' 
thattheobjeotof field artillery is merely to give the neceMor^ support to 
infantry, it would seem that the more powerful the ^ns, the fewer ol 
tbem are required. It remains, therefore, for the artillery to prore 
l^at they are really the arm that bears the brunt of the fight before 
incressed power becomes an argument in favonr of increasing the 
proportion of guns in an army. 

Seeing bow great would be the weight of transport of ammnuitiou 
for the 22>ponnder, considering also that it requires 8 horses, and more 
space in which to mancanvre, that it would fire less qniokly and have 
fbwer rounds with it than the light gnn, and that, owing to its larger 
team, it would be more likely to soffer in mobility by casualties among 
the horses, the writer proposes to relegate it to the corps artillery, 
instead of distributing the light and heavy batteries as at present, 
with a consequent advantage of having all the divisional batteries 
armed with the same weapon, and enabling the divisional ammnnition 
colnmna, with same transport, more effectually to supply the batteriea. 

Aa the number of light batteries would be thus largely increased, 
we might increase the number of heavy batteries with the corps 
artillery, reducing a battery of that expensive corps, the horw 
artillery, leaving us, however, a larger proportion of it than exists 
either in France or Germany.* The resalt, compared with a distriba- 
tion as at present, is : u^ '' 

Bona Lt.Held By. Field Bone LCHeld Hj.Hd' 

CaraliT Brigade and Corpal . o o i 

Artillery . . ./ * "~ '^ a — a 

3 BiviaioDi, each . . — 12 — 3 — 

■ Italy has no horee artilleir. Miyor Kemmis, R.A., in tbe Friio Essay of ilia 
year, recomineadi a reductioD of the horse artillery batteries to two per army cor;* 
— a atjll larger etcp. 



fbyCoOglc 



95 

Sach K dJBtribation would result io a saring of 120 battery draught 
hiynea and 60 driverB, besideH tlie 36 H.A. riding horses and the reduo- 
tioii that might be effected in spare horses and their drivers. Will 
mj artillery ofGcer deny th&t this would be an incFease in effidenoy 
equal to a very large increase in gou power F It should be remembered 
that the proposed light guns wonld be more efficient than existing 
heavy ones. 

In conclosian, let ub collect the result of what the writer believes 
to be aD impartial examination of the propoaals of the esBayists : 

(1) A return to breech -loading for field artillery, 

(2) That, for a Ught field gnn, suitable for horse artillery as well 
BB field battenee, a power equal to a 13^1b. shot, fired with an H.V: 
of 1,600 f.s., is as great as we can hope for. The nnmber of ronnds 
with the gaa might be 36, the draught 34^ cwt. 

(3) That, for & field gun, due regard being given to mobility, a 
power equal to 221be., fired with an M.V. of 1,600 f.s., is the utmost 
that can be obtained, 8 horses being allowed, the draught 42^ cwt, 

(4) That, the necessity for rified howitzers, or for any increase to 
the present high proportion of field artillery with tea army corps, is. 
not proven. 

(5) That, for gnu carriages and their wagons, pole draught is 
distinctly superior to shaft draught. 

lu the meanwhile, our field guns are inferior in power to those of 
continental natione, whilst the number of men and horses per gnu 
is very much greater— a peculiar anomaly, considering that our diffi- 
culty is men, not material. 

1 append a table (see Appendix B) of the field guns adopted by 
contmental nations. Of these it may be remarked that they form the 
second effort of Germany, Italy, Austria, and EnglaDd, and the third 
of France, in the prodnction of rifled field artillery. 

E. W. C. 



fbyCoOglc 



APPENDIX A. 



WEIOHTS DRA'WN BY FIELD ARTILLEBT TBAIK. 
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*GanneTS with their kits weigh nearer to 13 that) to 12 stoae, but some aU<*' 
ftDCe most be made for the fact that the/ an a removable burden. 

-f It haa been taken that for eqoal draught the weights ma; be increesei] in '^ 
proportion of the roots of the heights of the wheels. Except in going up a steep I" 
the roads b«ng smooth, this is rather under the mark. The exact calcaluinD 
friction at the pipe box girea, that the weights maj' increase as the cube roots of '■'' 
squares of the h«ghta, whilst the power of overcoming obstacles gives iacRUM 
■tjll greater proportion. 
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APPENIHX B. 



PRESENT HELD ABTILLEBY OF FRANCE, ITALY, AUSTBIA, 
GEKSIANY, AMD BRITAIN. 
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TUdctailiof theoeir FnocheqaipBMDt, ualMve. have DOtyctbMD pnliUshcd. 
TIm light goa ii tot bolli Hone and Light Field BatUriea. 

Tha deuilfl of the Italian Hrary gnn are notknowD. Italy has no Horas Artillery. 

The Qatman Light gun ia for Burte AHiUery only. 

With mark I. nniagcs, now iu«d only with Fidd Batterien, the weights of Ihe 
Briliih Light and Heary gun carriages would be 1 «wt. and Jcwt. reepectirely mora 
than the aboro weights, which are thoEc of present pHtUrn; 
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APPENDIX C. 



COMFARISOK OF 15-LB. WITH 12^LD. PROJECTILES IN A LlGRT FiGLD GnX. 

Ijght Attillei7doM notpeppBTMnif BtlongraagM; its datiai ue to nippaittlit 
other unit with its fin, adTsociiig with tham in aUack to the diatsnce wheoe* ill 
fire will pndnce the ntiDoat effict, aaEiildng itsalf, if neceiaBT;, And in dsfence r- 
muning io potitioa with the hope that th« kst round of ca«a might canw ui ntUd; 
to fell. Tbs r»ngw il will most affect ma; thersfore 1m contidersd to tot; betnn 
800 and 1,800 yards. It will ftvoid in attack shorter raogeg, as ths loss dae to tb 
esemj's infantr; flr« would bs so giMt that ths effect would be reduced. Let iu then 
lakeameannnge, aa; 1,200 yaida, aDdoompare therslatlTs advantages of a lS]-lti. 
and a 15-lb. ahell at that distance, 

SappoBs an eqaipmoDt saitad to Light AitiLlsiy, eTsiything flzsd except (be 
natnn of amnuuiition. Let (hs gan havs a S-iiicb cslibrs of toch a Isi^h and neb 
a ehambering that with 3 lbs. of powder the ]3f-lb. «hot will bars an H.V. ol 
1,600 f.t., and the carriage snfflcientlj atrong to just withstand the recoil due to tl^ii 
momentum efflcisntlj. If we increau the weight of the shot, we mnat, to haTS »ui> 
recoil, redace the charge ; in other words, the momentum of the projectiles at Uk 
mmale mnit be eqoal— that is to say, the following amount for each gnn mait ^ 
equal— (shot + J cbai^) xvelocitj— . 

At least 2 lb. 10 ok. wonld bs required to give the IS-Ib. shot the momentan U 
the 13flb. shot uaboTe,sa7 0Dl7 2-6 lbs. We then have (13|-i- 11) 1,000 -(15 + 11) 
M vetocit; of I5-Ib. shell, whence we find velocity of 15-lb. shell equals I.ITS ^'' 
Ths generally accepted measure of tEia ralue of a pn^eetile is it« energy, all otliir 
things being equal. At the moiile the 18^ lb. shot vill have the adrantage, but it 
will not retain it At 1,200 yards the velocities vonld be: Of 131-ponnder, 1,144 f.s.; 
of 19-ponnder, 1,090 f.s. ; the energies being in the proportion of 1,766 to l,8t2, oi 
an advantage of only 26 per cent, in faronr of IS-pounder. Boes thi» balance u 
increase of S-S per cent, in the weight of a round, not to mention the loss in speed d 
nring, and the other digadTantages noted in the text? Besidea, beyond a ceruli 
length the bullet OF powder capacity of a shell will not increue in propmtios ^^ 
weight The aoBwer seems decidedly in faronr of the Ught prqjedjle. 
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PAPER VI. 

BOUNDARY LINE 



BITWB8H THE 



^bange free state a griqua-land west. 

^ Bbevet Likdt.-Colonbl Chablbs 'Warrsh, C.M.G., B.E. 



^(totPHij, ohsarvalions haae hetnt wriU^for thepurpoie of supplying 

/Wwnii'oti to brother nfficffi on eubjeata vihicli are not full;/ tifmi- 

™ m WOT-t< o» surveying, and more eeficcially to »lww the 

^'^"'te retults which inay he obtained leith instrumentt in ordinary 

"111 Dot be necesearj to give in HetRil any apconnt of tbe 
^l*Cil complicfttioM wliicli led to the laying down of the Boutirlary 
^ne between the Orange Free State and GnqMa-Laiid West, beyrmd 
*Jf^ng the broad facts that the Diamond Fields were claimed by 
^"irf Waterboer of the Griqoas, and by Preaident Brand, Omngo 

™* Stale : that the British Government acquired the rights of 

s'erijoer, and that after Bome protracted negotiations it was 
»n»nged that the Orange Free Stat« sbonld abandon ita ulaim on 
'weiring from Griqna-Land West the snm of £90,000, 

Oh 13th July 1876, a Memorandum of Agreement regarding the 
Donndary Line, waa drawn up between Karl Carnarvon, Secretary of 
Slflte, and His Honour President Brand, Orange Free State, 
** follows : — 

'■ Tbe frontier shall be known and recognised hereafter (anb- 
]Mt to tbe provisions in para. No. 2) by a line drawn from 
"^■nab (Foautain) paaaiug through David's Graf (close above the 
juiiciiuii of thii licit null Motldcr Uiver^) to the hoaoons standing on 
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Tarantnal Kop (and marked l^ De Villiera on the map rrferred to 
hereafter), thence hy & straight line at right anglea to the line from 
David's Oraf to the eammit of Platbe^, and from the point where 
the two lines join, hence to the anrnmit of Platberg, thence in a 
straight line to the point marked Q on the said map, on the River 
Taal, inclnding the whole of the places known as the Diamond 
Fields. 

2. The boundary line given shall be drawn ao as to leave within 
the Free State territory the farm belonging to Gideon Joubert, and 
the fonr farms occupied by Commandant Dolf ErasmuA, according 
to the boondaries of the said farms as registered in the Registry 
of Deeds Office of Bloemfontoin, on the 27th October, 18?1, 
but verified and certified by examination, and by marking of beacons, 
to be made on the spot by two experts, approved by the Bight 
Hon. Earl of Carnarvon, and his Hononr President Brand. 

3. The map now in the hands of the Earl of Carnarvon, diawn by 
M. Jos. de Yilliers of the Free State, and signed in dnplicate, shows 
the boandarj- as herein set forth. Bnt it is sdmitted that this map 
ia to be verified and approved on the spot by the experts herein 
referred to, who will make ont the line of boundary by beacons, 
and make out two copies of the chart, and sign the same, which ts 
to be completed within six months, unless prevented by onforeseen 
circumstances, or sooner if possible. 

Paragraphs 4 and 5 do not refer to the survey. 
3rd October, 1876, Colonial Office to War Office, referring to per- 
mission having been granted for Captain C. Warren, B.G., tc 
conduct Survey of boundary line, requests that he may be directed 
to place himself in commonioation with Colonial Office witbont 
delay. 

6ib October, 1876, Captain 'Wanen sends a proliminary report on 
" Tiaoing of Boundary Line." 

No. 24. 
Captain Wcuren, B.E,, to Golovial O^e. 
SiE, WaUhwm Abbey, October 6th 187t). 

I have the honour to transmit herewith a preliminory report 
on the subject of the tracing of boundary line between Griqna-Land 
West and Orange Free State. 

I have, Ac. 
(Signed) CHAULES WAKBEN, C<n>laifi, E-H. 
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On^ua-LoHd Watt and Orange JVm State. — Tracing of 
Boundary Line, 
The work to be performed appears to be as follows : — 
1. To fix accoratelj on a plan, either by aatronomical observa- 
tiona or trigonometrically (with reference to the Obserratory of 
Cape Town), the positions of Kimberley, Ramah, David's Oraf, 
Tkramtaal Eop, Platberg, point Q on River Vaol, and abont eiz 
other paints on the bonndary line- 
s' To aorvey and delinet^t^ on pUPi accurately, th^ eastern 
limit of the Diamond Fjeldl, which have to bp inclnd^ in British 
territory, and also the western limits of the fonr farms occupied by 
Commandant Dolf Erasmna and the farm belonging to Gideon 
Jonbert, which have to be eiclnded from British territory. 

3. To trace out, chain and beacon, the bonndaiy line over an 
extent of apwards of 120 miles, Bhowlng the general features within 
> mile on British side of the line. 

This line is not necessarilya series of straight lines, as sketched 
on map ; it may possibly be f oand to ran in a most irregnlar opqrse, 
la order to include the Diamond Fields and to exclude the fanas 
shove-mentioned. 

Far the work in hand there ^re no p\ateriaJs ^t present 
STKilable. The map can only be used for the purpose of indicating 
the direction of the line ; it is on too small a scale and of too rough 
*od QDcertam a description to be of any nse, either in assisting, or 
in forming a basis for, the correct delineation of the boundary 
line. 

The question then arises, what is the best method of perfonaing 
'ha work in hand ? 

As a standard of comparison I may montoon that the 120 nulep 
of boDodary, if traced and laid down with the same accnraoy and 
OD the same scale as was req^aired on the North American Boundary 
Snrvey, wonld cost 29,000i., and would occupy four Officers and 
forty.gve Non- Commissioned Offtcers and Sappers nine months. On 
that occasion a belt of six miles breadth on tba British side was 
Mrveyed trigonometrically- 

On the present occasion so great an expense cannot be incurred, 
hut yet it would not be desirable to \naii the aocunoy and dnmbility 
of the work too far by the curtailments of the expeudit)ura. 
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AsBoniiiig, however, that the very che»pwL form of traoe be adopted, 
compatible with aocuracy, I m>te the work which yet appears to be 
absolutely necessary. 

(0,) Examinatioii of the plans of the five farms registered at 
Bloemfontein, and the determination of their western limits on the 
gronnd. 

(&.) Examination and verification of the eastern limits of the 
Diamond Fields on the gronnd. 

(c.) Examination and verification of the point of departure at 
Bamah, the points at David's Oraf, Platberg, &a. 

(d.) A aerieH of observations at Bomberley, to ascertain its 
longitude from Gape Town by the electric telegraph ; and latitnde 
astronomically. 

(0.) Obeerrationa for latitnde and time, and longitude by 
chronometers, from ten or twelve stations on the boandaiy line 

(f.) The laying ont the bonndaiy line. 

(jr>) The chaining of the Una, and survey of one mile on British 
side. 

(h.) Erection of beacons. 

(i.) Compntotion of several hundred astronomical observations, 
and plotting work on plan, 

(y.) Special survey of E!imberley, 

(fc.) Barometric obeervations for heights. 

({,) Special snrvey of any places to be connected with the 
bonndwy line. 

(m.) Connection of any conspicnons points within thirty miles on 
British side of boundary line. 

(n.) Completion of snrvey on scale of four inches to the mile, 
and of general plan half-inch to the mile. 

I have to propose that, as is nsnal on snch a service, the boondarf 
line be chained thronghont its length, and that beacons be erected 
at intervals of one mile in populated districts, and in any diamondi- 
ferouB soil ; and at three miles in wild portions of the country. 

The cairns shonld be of so large and compact a nature that the} 
may not be gi-adoally overturned and ublitci-atcd by wild animals. 



fbyCoOglc 



The eotinutte vhich I hare formed, and whioli in nooessarity most 
approximate, is as foUowH :^ 



S«lwy, Captain Warren 

„ four N.-C. Offioera, R.E. ... 

Ontfit, Captain Warren (to inclnde 

horse) 

„ fonrN.-C. Officers 



TVo chain-men &om Colony 
Bationsacd lodging... 
Twohorsea for party 
KatJTB workmen, carts, erecting 
cairoB, travelliag expenses 



600 
370 



110 

1,210 from Enjfland 

350 



3,790 from Colony. 



Total.. 



£5,000 



Although I do not think it would be a very desirable alteraatiTe 
I snbmit another scheme, by which the chaining of the line may be 
omitted and the distances obtained in another and less rigidly 
accurate manner. 

Per Ann am. 



Cptoi»W«rre« ... 




600 


Two X.-C. Officers, R.E. 




230 


Outfit, Captain Watwm 


(to inolnde 




hora,) ... 




70 


„ N..C. (MBcen 




30 


P"«(!" 




70 


BatiouB and lodging... 




3B0 


Two horMS for party 




90 


Xativee, carts, erecting beacons ... 


2,530 



1,000 from England. 



3,000 from Colony. 
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I beg to point out that the grvai expense will be in the Colonial 
fuid native )aboar. 
The wages af^iear to be — t. d. 

Artifloor 20 per diem. 

Ground labourer _ ? „ 

Coolie ... 2 6 „ 

As none of these men wonld in an; way be trained to the work 
and wonld probably be adveatarera, it appears clear that it would 
be far more economical to take three or foar Non-Commissioiied 
Officers of the Engineers, who wonld do doable the work in 
comparison with any assistants obtainable in the Colony at half tbe 
pay. 

The difGcnlty of employing civilians (who are not specially 
trained) on snrreying in a wild country is well reco(?nized. The 
American snrreying party on the eastern side of the Jordan entirely 
collapsed on this acoonnt. 

With regard to the cost of erecting beacons, &c., I have made a 
rongh. approximation, but I do not think it is in excess. 

I have not included the cost of inBtramenta in the estimate 

becaoae I am nnder the impression that the greater number of them 

may be lent by the Foreign OfBoe, or the Admiralty. About 

701., however, tit least Wonld be required tor new instrnmenta, &c. 

The work uonld probably be exeonted in less than twelve months. 

(Signed) CHARLES WARREN, Captain, B.E. 

London, October 6, 1876. 

No. 26. 

Colonial Clffice to Captain Warren, S.S. 

SiE, 'Downing Street, October 13, 1876. 

I am directed by the Earl of Carnarvon to acknowledge the 
receipt of yonr letter of the 6th instant* on the subject of the 
tracing of the bonndaiy line between l^e Province of Griqua-Land 
West and the Orange Free State, iii which you poiut ont the 
natore of the work, which in yoiir opiiiioc shonld be undertaken, 
and indicate two different methods by which it may be accom- 
plished. Ton have also furnished approxiitiate estimates of the 
cost of these two methods amonnting lespeotively to 5,0001. and 
4,0001., and yon observe that yon do not consider the method repre- 
sented by the lower of these two estimates a very desirable alterns- 
tive. 
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8. Beferriag first to this latter portion of your report, I am to 
otenre that Lord Camarron, while iiUly recogniziDg that the 
estimateH are extremely moderate, looking as well to the amonat of 
mA wbich it is proposed to nudertake as to the gnarantee for its 
poper ezecation which is giTen by yoar high reputation as a 
nrreyor, is compelled to limit the sam to te expended on this 
nrrice to the minimum consistent with an effective carrying out of 
tbe tenriB of the agreement with President Brand, of which yon 
iiare ah-eady receired a coj^. But, inasmnch as the question of 
openditDre is gOTemed entirely by that of the degree of aoonracy 
required, it may be conTenient, in order to decide whether some 
Kdnotion may not be made in the cost of the sarrsy, to define in 
genemt terms the objects which Lord Camarran considers it 
dnirable that yon should more especially bear in mind in the dis- 
dutfge of the dnty entrnsted to yon, and which will goTem to a 
gnat extent the amount and character of the work t-o be performed. 
3- Tonr first daty will be to inspect the line of proposed frontier 
m conjonctloii with Mx. de Villiere, the expert nominated by the 
Orange Free State, and to settle with him what are to be the 
recognised positions, on the grounds of the points named in the 
Uemorandnm of Agreement ; this part of the work will involve a 
verification of the eastern bonndaries of the Diamond Fields and of 
the western bonndaries of the farms named in the second olanse of 
the Agreement, and I am to observe that Lord Carnarvon attaches 
quite Bs mnch importance to arriving at a settlement, which on 
these matters of detail shall be final and satisfactory to both sides, 
IS to the actual precision of the surrey work. Adhering therefore 
to the general spirit of the Agreement, yon may consider yourself 
at liberty, without sacrificing materisi points, to make snob conces- 
BioQi in minor matters as yon may consider fair and expedient and 
as may seem necessaiy in order to prevent disagreement or contro- 
Tergy in the future. 

4. Having arrived at an understanding with Mr. de Yilliers on 
these questions, it will next be necessary to mark by beacons the 
points named in the Agreement, and a sufficient number of inter* 
mediate points to enable the boniidaries agreed upon to be verified 
hereafter : a record of the position of the more important of these 
beacons in the form of a plan seems necessary, and also probably a 
survey of the portion of the bonndary near the Diamond Fields and 
the specified farms, But, bearing in mind that all the bonndsTiea 
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in Soatb Africa baVe been at tbe beet only approximately defined, 
and that mach of tbe coantrj is unoccupied and wild, it noold 
seem nnneceRBary to aarvej tbe entire length of the line, or to do 
more than fix tbe poBitiona of a limited onrober of points on those 
portions of the line wbicb are at present of oulj secondary im- 
portance. For instance, it would bardly appoar to be necessary to 
place anybeacons at all on the line between Bamab and David's Graf, 
provided the points themselves were relatively determined. 

5. Such being, so far as Lord Carnarvon is in a position to form 
an opinion, the objects of the survey, it appears to his Lordship that 
the second and less rigidly accurate method proposed by you will 
fully meet all tbe requirements of tbe case, and that the estimate of 
4,000/. will admit of considerable reductiun, partly by omitting from 
tbe work tbe items j, I, and m detailed at page 3 of your report, and 
partly by revising the item of 2,5302. fur native labour and beaconing; 
a portion of the cost (at least half) of this service would be 
chargeable to the Orange Free State, and by reducing the number 
of beacons and taking advantage of the facilities which tbe 
Administrator may be able to give you in providing labour, it would 
seem possible to substitute a mnoh smaller sum. Moreover it seems 
to his Lordship very essential that the work should be completed 
within, at tbe outside, six months from your arrival iu tbe Province, 
and the estimate will be susceptible of some further reduction on 
this acconnt also. On the other band. Lord Carnarvon observes 
that you have estimated yonr own salary at the rate of 6001. a year, 
but, looking to the cost of living in the Province, his Lordahip 
proposes to make an addition to the estimate under this head -. aiid 
again, as regards the employment uf the two No n- Commissioned 
Officers of Royal Engineers, which his Lordship considers to be 
necessary, it would seem better to give thein a eubBistence allowance 
rather than to undertake to provide tliem wiih tuiioaa (and quartere 
when not in the field). The estimate, subject to the revisions, will 
become : — 

Captain Warren's salary for six months ... £500 

Ditto, half-salary during two monlhs on passage Si 

Two Ifon- Com missioned Officers' pay for eight months ... 154 

Outfits for party 100 

Faesages „ 140 

m 
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Tnveiling ezpeoscs of Captain Warren, foar monthfl at 

2/.2».a-dsy £W0 

Sab«ist«nc6 to two Non>CommisHinne<l Officers at lOf . H-day 

forsixmoDths ... ... ... ... ... ... ... 183 

Instmmenta GO 

Hotses, carts, Ac 300 

Half-cost of bea4X)niDg 500 

Total £2,225 

(Say 2,500/.) 
6. In cooclnsion, I am to request that yoa will state at yonr early 
convenience whether yon consider that yon can properly nndertake 
tbe service with a reasonable hope of execntin^; it on these terms, 
"nd if so on what date yon will be prepared to sail. Tour departure 
shoald, ifposflible, take place before the end of this month. 
I have, Ac. 
(Signed) W. E. MALCOLM. 

No. 27. 
Captain Warren, B.E., to Colonial Office. 
So, Wallham Abbey, October 14, 1876. 

I hare the hononr to acknowledge the receipt of yonr letter of 
the J3th instant,* conveying instrnctions from the Earl of 
Cirnarvon, concerning the tracing of the boundary line between the 
Province of Griqna-Land West and the Orange Free State. 

1. The importance of arriving at a jast settletnent (satisfactory 
to both sides) of the details of the boundary, eo as to prevent 
ilisagreenient or controversy in the fnture, will be a guiding line in 
the performance of my dnties. 

2. Taking into consideration the work to bo performed on the 
sorrey as now limited, the revision of the item for beaconing, and 
V takieg advantage of the facilities the Administrator may be 
eoabled to affiird, I have no doubt but that the work can be 
efficiently performed at a cost within the revised estimate of 2,5001., 
and that it can be completed within six months of the time of 
arrival in the province. 

3. I am prepared to sail at any time after the 22nd instant. I 
have to suggest that the two Xo a -Commissioned Officersof thoRoyal 

i shoald embark in the same steamer with me, so that we 
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may be enabled, on pasflage oat, to teat the astronomioal instamments, 
to rate the chronometers, and get read; onr field-booka, andtomalce 
snch other prepu^tiona as will allow (rf our commencing work on 
arrival in the Province. 

4. I have to snbmit that, as the expedition of the service will in 
some meaanre depend on aocoiate simultaneous obeervations it 
different points, and on the efficiency of my assistants, it wonid be 
oondncive to economy that one Non- Commissioned Officer should be 
an expert observer (if possible either from the Ordnance Surrey or 
from the recent Korth American Boundary Survey,) and that the 
other should he a good clerk and computer. 

5. I have to suggest that six pocket cbroDometers may be 
obtained from the Admiralty (Q-reenwich Observatory), on tiie 
same terms as were those obtained for the N'orth American Boundaiy 
Survey, namely, that they will beretarned in as fair a state of repair 
an they are issued. 

In conclusion, I beg to expreea my sense of the liberal rate st 
which Lord Carnarvon has fixed my own salary, on account of tbe 
cost of living in the Prorinoe. 

I have, Ac. 
(Signed) CHARLES WABBEN, 

OapUtin, B.J!. 

On the 20th November, 1876, I landed at Cape Town with mj 
party (consisting of one Serjesuit and one Lance- Corporal, R.E.), 
and after an interview with His Excellency Sir Henry Barklj', 
G.C.M.O., proceeded to Port Elizabeth by steamer, having pre- 
viously sent the Noii- Com missioned Officers, instrumenta and stores, 
by mule wagon over the Karoo to Kimberley. 

From Port Elizabeth I proceeded (28th November) by coach to 
Kimberley, by Graham's Town and Cradock, a route which passes 
throftgh the richest sheep veldt. 

I was principally strnck with the exceeding desert appearance of 
the country, and tjie lowering aspect of all the Kaffirs and Hottentots 
we met. I saw not one happy expression on the face of a native 
until after crossing the Orange Biver, and arriving within the 
limits of the Omnge Free State. 

Arriving at Kimberley on the 4th December, I was intrDdui:«d 
by His Excellency Major Lanyon, the Administrator, to my 
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ooUeagne, Mr. Joseph E. do Villiera, Government Snrveyor, who 
Ittd come over from Boshof to meet mp. I started with him for 
Bloemfontein next day, and was there iotrodaced to His Honour 
PreeideBt Brand, Onu^ free State, and ascertained from him bis 
tiews coacenilng the details of the honndarj line about to be laid 

Onmyretara to Kimberlej I went down along the bonndarj 
line as &r as Ramah on the Orange River with Mr. Orpen the 
Surveyor General, Mr. de Villiera being employed at the time in 
iha Volksraad at Bloemfontein. I was particnlorly anzioos to 
proceed over this line with Mr. Orpen, becaoBe he had etrenaoosly 
'^iposed the views of President Brand regarding the encroachment 
of the Orange Free State ; and as I was abont to be coUeagned with 
ib. de Villiera for bo many months, I considered it desirable that 
Iihoold be fnlly aware of his views whioh had been supported by 
tbe Qovemor of the Cape Colony, and the British GoTemment. 

On inspection of the gronnd it was evident to me that with the 
wirdial co-operation of Mr, de Villiera, there wonld be no inanr- 
mirantable difficulty m rapdly settling the disputed point, 

I returned to Kimberley the 19th December, and found that the 
two Non-Commissioned Officers with the inatrumeute and stores 
Ittd arrived the same day. Owing to the exertions of Mr. Orpen 
and his subordinatea, we were enabled to go into camp on the 21st 
December, outside Kimberley, where I was joined shortly by Mr. de 
Villiera. 

Oar cunp fittings consisted of one wagon with twelve oxen, 
leader and driver, three riding horses, a light oart, two tents, two 
coloured servants, bedding, cooking utensils, Sec. We here remained 
encamped until the 17th January, 1877, daring which time, the 
hue of verification waa measured, observations were taken to points 
within a day's journey, latitude and longitude and meridian obeerva- 
tioos were obtained, and the general scheme for the laying down of 
the boundary line was elaborated. 

It was evident from the nature of the oountry over which the 
line wonld pasa (involving the cutting of farms with acoarately 
defined lines) that an astronomical survey or reconnaiaaance would 
Dot meet the reqoiremonta of the case, that an accurate triangnla- 
tion would be necessary. 
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There already existed a trian^lAtion somewhat to the west of 
of our line, made hy Mr. Orpen, by aid of which the former boundary 
line was laid down, the cafculations concemitig which Hr. Orpen 
most kindly placed in ray hands. Bat m this matter a qnestion at 
once arose, whether we could with jastioe to the Orange Free State 
nee the work of a Griqua-Land West antagonist, npon the very line 
which had been in diBpnte. This was a subject which required 
some delicate handling, but eventually it was clearly demonstrated 
that the value of the survey work of the Surveyor Qeneral, could 
not be invalidated by any conclnsiona (adverse to the interest of the 
Orange Free State) which he might derive therefrom, and as a 
Surveyor, Mr. de Villiers cheerfnlly acknowledged the worth of 
Hr. Orpen'a survey, although he was strongly opposed to his 
deductions therefrom. 

This was the first difficnlty I bad to remove, and it was I oonsidered 
a matter of considerable importance, because it appeared to me that 
we were bound, from an economical point of view alone, to make 
use of any existing information, which we might ascertain to be 
correct, whatever might have been the concluaione derived from it 
in other hands ; and moreover, that it waa essential for the con- 
siRtency of the fntnre maps of the country, that the triangnlation 
which we should carry out (which may possibly be the banis of a 
trigonometrical survey of the Orange Free State) should be connected 
syslematically with that of Oriqna-Land Wext. This was finally 
Agreed to by my coUeagne, and it was then anftnged that we should 
carry out an independent series of triangles (from Ramah on the 
Orange River to Platberg on the Vaal River) to the east of, but 
thrungbout its length, systematically connected with, the triangnla- 
tion of Griqna-Iiand West; that we should re-measure and use the 
base line of Mr. Orpen's triaugulation (at Eimberley) as uur hose of 
verification, and that we should measure a somewhat longer .base in 
a better position at Fredericksfontein, about twelve miles north-east 
of Ramah. 

This was ultimately accomplished, and it was found that the two 
triangulations, subjected thus to the severest of tests, agreed so 
closely in every respect, that they could be treated as one triaugula- 
tion. 

A full description is given in the Appendix of the fbllowii^ woi% 
which took place here and elsewhere. 
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(a.) Details of the meaenremente of the Fredericksfontein baae, 
ud baae of verification. The comparifion of the etandands of 
nwBsarement one with another, and reenlts of measoremenU with 
deal rods. 

(ft.) Hethod of obtaiuing tme azimntbal bearing of base of reri- 
Gcstion and compiarisonB with the Bame obtained at the Fredericks- 
tmiaa base, and calculations for convergency of meridiane. 

(a.) ObBerrations and calcnlationa for latitnde and longitude. 

(£) Obserrations and calcnlationa for the triangnlation. 

(«.) Poaitions of trigonometrical points, obtained hy general 
geometry. 

(f.) Uetfaod of obtaining by calculations the direction of tlie 
bonndarf line, tracing the same, and method of obtaining the right 
ugle on the gronnd, 

((?.) Files at Mgonometrical etations, and piles on base lineaikd 
Iwights. 

(4.) Firing of Bamah, David's Qraf and Platberg. 

I will now proceed to give eome deecription of the country along 
Um bonndary line. 

Qriqna-Land West is bonnded on the son^ by the Orange River, 
ud is iDteraected by the Vaal River, which enters the Province at 
ita north-east extremity, and joins the Orange River abont the centre 
of the Boabheni bonndai-y line; the eastern bonndary line of 
Gnqna-Land (which was now to be laid down) lies between the Vaal 
Kver and the Orange River, at an angle of abont 26° to east of trae 
nortii, the total length being abont 120 miles. This country, thns 
cat off between the Orange and Yaal Rivers, is again intersected 
Aboat l>0 miles from the Orange River by the Riet and Modder Rivers, 
which effect a junction just within the boundary and flow westward 
i&to the Vaal River. 

This district was in 1667 an extensive diy sheep walk, favoured 
with few fuontains and little rain, the herbage being in some parts 
scanty tufta of grans and in others shmbs, supporting about one 
tftrm honse or tent to 12,000 acres: it was called the Panneveldt. 

In 1870 it was discovered that the diamonds which bad hitherto 
been found in the bed of the Yaal River only, were likewise to be 
found in eome of the Pans, which are apparently the craters of 
extinct volcanoes: and the dry diggings of N'ew Rush (Eimberley), 
Du Beera, Dntoits Pan, and Bultfontein were opened np, and town, 
ships established. Water was found by digging wells at depths of 
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from 20 to 100 feet, and tbe popalation of theee diggings npidi; 
inci-eaeed to upwards of 20,000 pereooB, white and black. 

The Babjeot of these diggings I traat of in another paper. This 
tract of country ib elevated aboat 4,000 feet above the level of the 
Atlantic, and oonaiBta of a Beries of extensive flats raised one abore 
another, with scarps breaking down ^m the higher to the lower. 

The rocks of this district are principally clays, schists, and 
limestonefl, arranged in horisoiital strata, and in many instances the; 
are pierced bj pipes and dykes of trap, which has intruded iteelJ 
between the strata. 

Tho efibct of denudation has been to remove the aofler rocks fnr 
a depth of 300 to 400 feet at least, leaving standing portions where 
the tiup has intruded, forming those series of flat topped bills so 
characteristic of South African aceneiy, and which are almost in- 
variably anrmoanted by layers of trap or feUpathic rooks. 

The action of denndation gives rise to a singular optical illusion. 

The plains between the muges of trap-topped hills dip gently to 
the centre, so that when the eye surreys one of these ranges at a 
distance over tbe surface of the plain, the gentle rise towards it gives 
the effect of distance; thus ranges only 200 to 300 feet in height 
and distant ten or fifteen miles, look like lofty mountain chains at 
great distaucee ; this illusion takes away trom the exceeding flat 
appearance which would otherwise characterise the Panneveldt. 

The eastern boundary is not a straight tine, but a aeries of rigLl 
b'nes ; the following is briefly a description. 

Bamah, near the Orange River, David's Graf,on theBietB.iver,aDd 
Platberg, near the Vaal River, are nearly in a straight line, while 
Tarantaal Kop lies abont seven miles out of the line to east of and 
op^tosite Kimberley. 

The boundary line runs from the Vaal River through Platberg A 
in the direction of David's Oraf (about 70 miles) until it is cutb;a 
line striking it at right angles from Tarantaal Kop. Thence from 
Tarantaal Kop to David's Oraf in a straight line, and from David's Graf 
to the Orange Hiver through Ramah in a straight line. 

In the line from Platberg towards David's Qraf are the two farms 
of Oideon Joubert and Adolf Erasmus which, by the agreement, had 
to be cut into the Orange Free Stat«, and along the western borders 
of which tbe boundary line had to be traced. 

The general line of t^ country was as follows ; a gentle rise for 
twelve miles, from the Vaal River up to the snmmit of Platberg, 
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tbence over a aeries of plaiuB and gentle riiMB until opposite 
Taranlflol Kop. From Tarantaal Kop a dip and then arise, apaaaat 
Scbolti's farm, and thence a fall to David's Qraf . 

A HM from David's Oraf to a aeries of andaUtiooB on the Panue- 
Tddt, whence no lengtii of observation oonld be obtained, down to 
fitmah OS the Orange Biver. 

The longest line to be traced was that from Flatbei^ to David's 
Gnf which passed between Kim berlej and Datoits Pan, and exceeded 
60 miles in length. 

Climaie. — This elevated platean in latitnde 28° 30'S. ia anbject to 
ertremee of temperature. Dnring the winter time there is little 
or DO rain, and a continnally clondless sky ; at nights the tempera- 
tiR is below freezing point with icj cold winds, while in the middle 
d the day it is often eztremelf hot. 

In Bnmmer time, the sky is often clond; ; there are freqnentl; 
thimder storms each afternoon about 3 p.m., and there is a 
coDstant change from excessive dryness to hnmidity ia the atmos- 
pliere. The whole average minfall however does not generally 
exceed twelve inches per annum. 

The dry winds, which so constantly blow from the west and north, 
an BO wanting in moisture that well seasoned articles made of 
English wood are quickly warped and shrivelled np. Despatch boxes 
U)d desks which I had nsed for many years in a variety of climates 
became so warped that they refaaed to open or shut, and the 
electricity of the atmosphere, was so great that when undoing the 
bbukets in the evening there were of teo bright flaafaea and a snccee- 
BOD of reports. 

During the day time in summer, the mean solar radiation vacuum 
thermometer registered as high as 180° F., and the temperature in 
the shade remained at npwards of 100° F. for several hours. 

In the wagon the thermometer (F.J often stood at 108° for several 
honrs, and under the wagon at 104°. It was found impossible to 
keep up the attention in calculating when the thermometer was at 
this height and the atmoaphera highly charged with electricity, for 
it was fonnd that the calculators frequently pnt down a figure a 
second time, and thus vitiated the work: in order to avoid this 
difficulty, the calculations which were done in the field, were for the 
most part performed at night. 

During t^e intense heat of the day, there would f reqaontty be au 
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icy cold wind for a few Beoonds, which was quite at: refreebiog a* a 
plaoge into & cold bath. 

The thunder stonna daring the Bummer were often terrific, the 
lightning playing all around the encampment, or party, and the 
ground being Birnck in all directions. On this acconnt an empt; 
soda-water bottle was fixed on the extremity of each tent pole, as 
a non-oondnotor. 

During part of the summer, moaqQitoes were very prevalent aud 
venomons, eapecially near the river banks; flies abonuded to such 
an extent that they swarmed round the heads of the observers, and 
collected in clouds in the tenta, and filled and put out the caudles. 
There were no scorpions seen, though they had abounded in previoas 
years, but there were cobras and other venomous snakes in most 
paiis, though the natives were so accustomed to them, that iivrj 
were .able to kill them without danger or trouble, and veiy few 
aocidentfi occurred in consequence. 

Owing to the extreme dryness of the atmosphere, the wagon 
wheels had to be taken off periodically and soaked in water for about 
46 hours, in order that the wood might swell sufficiently to preveul 
the iron tires from coming off. 

The rainfall is very partial, and it would appear that the purU 
of the country which get the first showers coutiuue to be rained 
upon during the whole season, while parte often get no rain. Sonic- 
times on farms there appears to have been little or no rain for tnu 
or thi'ce years, and when this occurs the grass and shrubs become «> 
dry that they catch fire like tinder, and great precautions bavu li> 
be taken to prevent accidents in consequence. 

Water-apoute are not unfrequent, and it sometimes happens thut 
a pan which ban been dry for some years will become suddenlj 
filled with sufficient water to last for several years, it usnall; 
happening that a pan of water attracts the rain. Although there 
is so small a rain-fall, there is ample for irrigation purposes, 
were it pruperJy stored. Except in the raiistrnctiou of small farm 
dams, 00 attempt whatever has been made to store the rainfall iu 
any way, and it often happens that the rivers are full, while Itf 
lands through which they paaa are so dry that the stock is wastim; 
away from drought. The rivers flow at some depth below \he 
level of the surronnding country, so that they overflow their banks 
only in exceptional seasons. 

In many cases the farmers arc uumudic, living all their lives in 
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suaaTe dronghts. At thew times they mnet bring down their 
flocb to the river side on acooant of the Bc&rcity of water. This 
iiOBghi ii Bometimee so thorongh that travelling from one part of 
tta ommtrf to another is stopped. While the bonndary aumj 
nt gnng on, a case of this kind oocorred, and it was difficult to 
tciog aheep from the Orange Biver to Eimberley. This want of 
Iter was a rery fiqrions hindiwckce to the surveyor, as he had 
In^ntly to carry enongh not only for himself bnt for his 
Hiiisls. Horses reqnire mter twice a day in the dry weather, 
nd the oxen, if they are thirsty, will stray to great distanceHf 
bniig the camp to its &te. There are veiy few fonntoins and the 
imiBtg supply themselveB by dams, or artificial ponds ; dnring the 
wet Bcuon theee give modemtely wholesome water, but after a 
dnigbt the water is generally green, alive with animBlcnls and 
dnmgty impregnated with the excrement of the cattle which stand 
mtbemiid dnring the heat of the day. The amall charcoal filters we 
onied with ns conld not remove the disagreeable taste in these 

Oqt food was of the simplest kind, so far as the prodncf s of the 
omtrj were concerned ; some very dry bread, rosks, and tainted 
nittoD, if we attempted to live in European style ; but if we lived 
Mcording to the ways of the country, the food was wholesome, con. 
Mtmg of biltong (meat dried in the ann in long strips), and cakes 
TOked on the embers, and as these embers were usually of cow-dang, 
lie food whether meat or drink, bad a souppon of the live ox about it. 
Our meals were generally supplemented with tinned lobster, Falmon, 
berringg, 4c, 

For eianiple, the food which we wonid take when away from 
amp for a day or two would consist of a few pounds of Boer meal, 
coffee, sngST, two or three tins of lobster, and some biltong. 

Oa account of the exhilarating effects of the climate, few 
(timohuits ere required, and work is best done on tea or coffee, in 
fact DO man during the hot weather can drink beer or stout in the 
middleof the day for any time with impunity. There are many 
however in the country who consider that aloobol is good for the 
■yatem, and drink it in any form whenever they have an opportunity. 
^i*^ hariDg completed our work around the base line of verifi- 
raiion at Kimberley, we proceeded to the Riet River to fix David's 
"™f (Appendix H), arriving there 21st January. We remained 
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on the Innk of the Riet River abont eigfht days, obserring tt the 
atatiooB Hronnd, selecting the Darid's Graf station for the boondaiy 
line, and determining the directioo of the line to Bamah (about 43 
miles) by connecting M. Orpen's triaufriilBtioi^ ^i-^ out own. 
While we were here one of our party became extremely ill ; heconld 
not eat the food of the coantry, and became so emaciated that 
when I rfftamed from ohserving on the evening of 23nl January, 
I foand him in a state of collapse, and gmdnally sinking from 
ezhanstion ; I was obliged to force food down his throat, much 
against his will, and by ooastant attention dnring the night brought 
him ronnd, and in a few days he became convalesceat; one native 
was also ill at the same time with inflammatory symptoms, due to 
the flnctaation of temperature, it being now the middle of snmmer. 

The laying ont of an alignment for a distanoe of 43 miles between 
two points by an azimothal angle is a very interesting opera- 
tion, and many were the specalationa which we made as to the 
exactitude with wAich we could do it (see Appendix F). At 
this distance every second of error in azimuth would be subtended 
by abont one foot on the earth's surface, and aa I did not think 
we oonld possibly work to within ten seconda, I expected to be 
within ten feet of the centre of the pile. We were not satisfied 
with fixing one point for our alignment at starting but laid down 
several, with both 12* and 10' theodolites, thus obtaining a mean 
position for onr first forward station from points whose errors of 
alignment only differed three or four inches in themselves, hut 
still enfficiently to throw as out in the long run if they were 
not eliminated as far aa practicable. This system was carried out 
throughout, and accounts in a great meoanre fur the success of 
our alignment, which struck the pile at Bamah within three feet of 
the centre. 

This work occupied us several days, and we continued at &a 
aame time the observations from the trigonometrical stationi 
near at hand. The work was very trying, as the tine passed at 
long distances from tents, and we were for hours without food or 
water, and had to bivouac as best we could. 

Wo arrived at Bamah on the afternoon of Saturday, 8th Feb., and 
having thus accomplished this portion of oar line sncessfnlly, pro- 
ceeded to FredericksfoDtein, a few miles to the north-east of Bamah, 
where there was a flat pan for three miles in length, on which we 
had determined to measure our base line. 
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Tbe ffeftther was very dry at the moment, and there was little 
food for our oxen, which oaosed them oonstantl; to attay, tmd 
g»Te iu coasideTable work; onr natire drivers were no good, 
and I hod on more than one oocaaion to aasiat in the searoh on foot, 
ud had the gratification of finding and bringing them in mjself> 
! Tbeanrchingforozenisratheraninterestiagproceeding: wbenitis 
' determined that thc^ are lost, eaoh person settles in his own 
lamd where thej are gone^ the party spreads out in every direction 
ud endeavoan to spoor tbem. Sometimes if they are thirsty, or are 
niddenly filled with a desire to return to their native hannts, they 
will more ofE at three to fonr miles an honr, and are most difficult 
to catch np on foot. 

The aooonnt of the measarement of the base line at Fredericlcs- 
lottteiD is given in the Appendix. In addition we took observations 
fcFT latitnde and asimathal bearing of base line. 

We were very fiinoh concerned aboat the weather, for at any 
time the flat pan, which we used as a base line, might be oonverted 
into a aheet of water in a few miuutes. 

Fortunately the rains did not come on until 19th February, when 
<re had completely finished our work in the pan. 

Having now taken the greater part of our observations required 
for the triangnlation, and meamred our base line, we proceeded to 
Rsmah, 23rd February. The weather was very cold at night in 
eonsequenoe of the rain, and I took pity apon the ox leader, giving 
him a blanket and rough coat, and as a consequenoe he disappeared 
next day, as is usual with these natives, to pawn his coat, and we 
nv nothing more of him : we trere thus left in difficult oircum- 
sbiQcee, as the other help had on onr former visit to Ramah 
eudeavonred to stab the cook, and had in consequence been dismissed. 
We now b^an to put up tbe beacons on the lino, and connected 
them with the triangolation, commencing at No. 1 on the Orange 
Biver, and proceeded slowly back again to David's Graf, erecting the 
twenty beacons as we proceeded. Tor this work we were fortunate 
enougb to be able to hire a few Kaffirs at Zwinkspan, for as a rule 
it is extremely difficult to hire labour near the Diamond Fields, 
■s the chance of secreting a diamond in the mines draws the 
natives there. 

We had to work hard ourselves, and I found that we could put 
the Kaffirs to shame in any manual labour. We had to follow 
the boundary line, aa I had to sketch in the detail, while onr oarb 
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had oft«D to go many miles round on acconnt of the cropping np of 
the trap rooks ; we were thug often ont off for hooTB from oar tents 
and food, and aometimes we ooold not be found hf our drivers or 
coold not find oar wagons onrselToe. 

.1 made it & role if any man sbonH he away, evea for two or three 
daya, to put up a laotern nt night on a pole near the wagon, 
because it was easy to get loet, and the lantern coald he seen at a 
great distance. 

We arrived at the jnnotion of the Biet and Modder Bivers the 
8th March, bnt were onable to cross on aoconnt of the rain baring 
come down tiiat day ; it was riaing rapidly, and as we were look- 
ing on a wagon stack in the drift ; two spans of ballocka were 
put on without effect^ and it was sapposed that the wagon would 
be swept down the river. A third span however was tried on, and 
then the wagon was dragged ont jnst in time. We were thns cnt 
off from onr work, and oj these rirera are often down for fonr or five 
days at a time, we were afraid that we should be considerably 
delayed. 

I therefore determined to attempt to crosB the rivers above the 
janction, and went to David's Graf, where there is an old drill, which 
wagons had not attempted for many years; here the volnme of 
water io the Biet Biver was not half what it was at the janction. 
1 emptied the wagon, sncceasf ally got it down the very steep side of 
the drift, and dragged it across, and then had the contents taken 
over on the heads of the natives ; we were now between the two 
rivers on a tongne of land which is sometimes flooded. On the 
following day, 12th llfarch, we attempted to cross the Uodder 
Biver and having a ihrmer in front of ns with another wagon, we 
were able to ford it without great difficalty. 

We sow (15th March) proceeded to lay down the line between 
David's Graf and Tarantaal Kop (Similes), and were enabled to eze- 
cnte tbis work very rapidly, aa abont midway the line cuts a Kop 
in the neck at Scholtz'a Dam, from whence both points coald be seen. 

Whilst here engaged, a depntation from the London and Soath 
African Exploration Company waited upon me, requesting that for 
their individual interaits I shontd make a deviation from the line bo 
as to bring all tbeir land into British territory ; they brought a 
letter of introduction from the Administrator of the Province. 

At the same time I received a memorandum &om the Adminii- 
trator, asking me whether I considered my instructions would 
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enaUe me to deal witb the matter. Aboat ray dificrationar; power 
I had no doabt, bat I did not consider it neoessary to use it in tbia 
esse, and replied — 

"• • • With regard to Mr, Goryndou's suggest ioue (in his 
lettore of the 13tli February and 14th March) that the property o£ 
the Manager of the London and Soath African Exploration Com- 
pany and others ahonld cuntinne to be in British territory, I would 
point out that Huoh a suggestion if applied to the whole property 
OTer which the line passes, is simply a proposal that the whole line 
be moved is a zigzag direction, hero some miles to the east, here 
some miles to the west of the line agreed on, according to the 
individnal wishes or interests of the owners of pi-operty, and without 
reference to the interests of the States coacernetl. 

" As Mr. Goryndon has, in order to further the interests of his 
c^ieots, shown his appreciation of the absorbing impoi'tance of the 
public interests over those of private individuals by adducing two 
points regarding the interests of the public, I am sure he will ftilly 
understand the necessity for tracing the line in compliance with the 
Hemorandam of Agreement between the Earl of Carnarvon and Hia 
Honour the President of the Orange Free State, and ia accordance 
with the instmctiona iasaed to the two experts to whom the work 
has been eotrusted." 

Finding that I was not disposed to give way ia this matter, an 
agitation mas got np in the local papers, stating that the traffic to 
Einiberley would be intorfered with, because a portion of the main 
road near Margersfontein was cut into the Orange Free Stato, a 
propositiou which was maiiifcstly ridiculous because the road over 
the Veldt could be altered at any time in a day, should any incou- 
venifflice arise. 

A more serious difficulty, however, arose when it was found that 
some officious officials at Jacobsdaal (Orange Free State), who 
were interested in the matter, were actually exercising jurisdiction 
over this road Immediately on our laying down the line, before it 
was proclaimed or completed, a proceeding which I felt sure was 
directly contrary to the wishes of the President. 

I therefore, in company with my colleague, proceeded to Bloem- 
fbntein (120 miles) on 21st March, and consulted with the 
President on 23rd March, and enquired from him whether the fact 
of this road overlapping into the Orange Free State bad been 
noticed at the time tiie agreement wan drawn up, aud whether lie 
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Ooal'^ miggust anj arrangement. At the same time I preeented to 
him a letter iiMia Uajor Lany on regarding tbe preservation of ibe 
old boandary nntil the new one should be proclaimed. Tbe Presi- 
dent at once sent an express to the ofGoials at Jaoobsdaal, ordering 
them to adhere to the bonndarj then in force, and not to give 
trouble on the road at Margersfonfein, and at the same time he 
assured me that the fact of the overlap of the road into the Onnge 
Free State wonid not be a sonroe of trouble in any way, and had 
been known at the time of the agreement. He entirely ooncnrred 
ivitb me in considering that no deviation from the line oonld be 
made to snit individual i&tereeta without oaosing discontent 
among the majority of land owners on the line, who would all 
wish the line changed hither and thither to suit their individual 
interests. 

I arranged at the same time with the President that on the com- 
pletion of the beacons on the boundary line, they ehoold be pointed 
out by ua to officials on both sides of the line, in order that they 
might be preserved intact untU they came into use. 

I returned from Bloemfontein on 24th Miarch, arriving at 
MacFarlane's station, opposite Tarautaal Kop, on 26th March. During 
our abaenoe considerable prugrcas had been made in building up tbe 
beaoons we liad laid out on tbe line between Scboltz's Dam and 
Taxantaal Kop, which are placed at the close interval of about one 
mile apart, on aocoont of tbe proximity of the Diamond Fields. 

We now proceeded to settle the point at Platburg, and selected 
the centre of the flat summit, and having done this commenced to 
trace the line from Platberg to David's Graf, which we had to con- 
tinue throughout its length, although we only asod it as a boundary 
line so far as a point opposite to Tarantaal Kop. 

So far as this point, Platberg could be seen, about 30 miles off, 
but beyond to south, the ground was nndnlating and tbe line bad 
to bo carried on in short lengths ; on this account it was necessary 
to calculate the azimuth from Platberg. This being done Mr. df 
Tilliers placed himself at Platberg witb his ten-inch theodolite, a 
large flag 12 feet square kept up by guys, and a piece of looldng 
glass or beliostat, and proceeded to place me in line. I was on tbe 
hills at a distance of 30 miles from him, with a 12* theodolite and 
beliostat. 

The taking up our alignmentat a distance of 30 miles is not abng 
fauaincSB to describe on paper, but it is a delicate and dlfficalt open- 
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tion on the gronnd, in a rough oomxtrj, covered with bmahwood 
ud trees. 

Witih the use of the large flag and hetiostat we eocoeeded in keeping 
Dp k good commanioation and aecnred oar positian accnrately ; 
the line was then continaed over the ondalating gronnd pe^t 
£imberle7 down to the Modder Biver, and was foand to onr gi-eat 
ntis^ction to ent within the diameter of the David's Glraf bescon, 
■howing not only that we had traced the line correctly, bnt also 
that our triangnlation and calcnlationB were rigidly accnrate. 

We had now to trace this line over the intervening coantiy to 
Platberg, to fix the lines of the farms of Eraemna and Jonbert and 
find their intersection with the main line; we had also to produce 
tbe line past Flatherg to the TaaJ River. 

This involved incessant work night and day, during which time 
we wem seldom able to rest in onr tents, bat carried on the work 
from point to point, sleeping oat in the open wherever it best 
Enited DB. We also fixed the position of the right uigle opposite 
Tarantaal Kop. 

On I6th April, I went into Kimberle; to report that we were 
ready for the line to be inspected, and found that the parties nomi< 
Dated were ready for as. 

Tbe 60 beacons which we had laid out on the boundary line were 
not yet all erected, bnt they were all in conrae of completion, aud 
work on them oonid continue under the direction of Serjt. Kennedy 
and Corporal Randall while the inspection of the line was going on. 
Aooordingly, on 18th April, those who were nominated afisembled 
at onr camp at MacFaHane's Station. They consialed of 

The two Commisaionera ; 

Ooremment Secretary, Orange Free State; 

Landrost, Boshof, „ 

Veldt Kometa, „ 

Acting Administrator, Qriqaa-l4Hid West ; 

Acting Surveyor General. „ 

We took our coarse to north, arriving at the farm of Erasmns that 
CTeuing ; next day we proceeded to the Vaal Biver and back to 
Eraamna. We had now to get fresh horaes and we travelled down 
the line to Bamah, being met on the way by the landrost of Jacoba- 
dial and Civil Commiaaiouer, langford. We arrived at Ramab on 
22nd April. 
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AdoU Ensmog, the fervid Bepablican, whoM farm had been bjr 
Special agreement cat into the Orauge Free State, was now bo 
Cavoarably impresBed with the British GoverDment that be bad 
ineiated on carrying me down the bonndary line in hia own cart. 

Onr jonmey of inapection wtiB far from diaagreeable ; we numbered 
about 12 persons in all, and there wae a general desire od the part 
of all to make merry over the satiafaotory completion of the line. 

We arrived at Jacobsdaal on 24ith April, where my coUeagne 
and I onited in writing the following report, so that it might be 
presented to the Yolksmad at the opening on 1st May : — 

" SiB, Jaoot«daa], 24th April, 1877. 

" In compliance with the wish expressed by you to be informed 
whether the survey and bonndaries of Oriqaa-Land West and the 
Orange Free State have been completed and settled, and the beacons 
erected as required by paragraph 4 of the agreement entered into 
between Lord Carnarvon and President Brand, dated 13th July, 
1876, we have the honour to state that the line has been enrveyed 
and the beacons erected in accordance with the agreement, the map 
of which will be completed within a month from this date. 
" We have, Ac. 
(Signed) " CHABLBS WARREN, Oaptam, BS. 

" Jos. B. de VILLIBRS. 

" The Gov. Secretary, 
" Orange Free St&te." 

I returned to camp to complete our beacons on 25th April aud 
succeeded in finishing them by the end of the month. 

On 1st Kay, I wrote a report to the Secretary of State iuformiDg 
him of the completion of the field work ; tiiere now only remained 
the final calculation and drawing of the plans. 

After visiting Kimberley and Barkly I proceeded to Boshof, 
Orange Free State, on 8th May, and commmoed the calcnlatioiu 
and construction of the plans on a soale of 3 mQes to one inch. 
These we completed in time to allow of our proceeding to 
Bloemfontein on 15th May. 

On 17th May I was asked by President BtHJid to meet th« 
Volksraad at the annnn.! official dinner. At this time there was s 
very strong feeling against Bngland in the Orange Free State, is 
consequence of the annexation of Oriqoa-Land West and the 
Transvaal, and there was some hesitation about proposing Bar 
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Majesty's health coupled vith Great Bribdn and Ireland amocgat 
other toaats, it bein^ snirpoaed that whodver responded would not 
be received foToorablj, and that a disturbance woold arise ; .hearing 
ol tltta I begged tbat matters sfaonld proceed as in farmer jeare 
ud engaged that the Boers wonld not be displeased. As a reanlt, 
the tout was leceiTod with acclamatioii, and cordiaht^ was for the 
time testorod. 

On Idtb Uajr we finally handed over to President Brand for his 
sigoatnie oar plans of the bonndary line, and forvrarded them to 
SngfauuL. 

Ch Slat Uay, I retamed to Boeho^ gave direotiDns for the 
K.-C, OfScers to proceed to England m^ Cape Town, and proceeded 
BjHlf to Kimberley and thence to Pretoria and the Qold Fields to 
IfekgoaBay, intendii^ to go to ^gland by Zanzibar. I was, 
kewBTer, direoted to retorn to Cape Town from Delagoa Bay to see 
Sk BzceU«acy Sir Bartle Frere, and on arrival there was 
leqoeeted by him to accept an aj^intment for six months as 
Bpeoial Comnisaianer in Qriqua-Land West, to investigate and 
unnge tiio varioos land oases in appeal upon the high land of 
Qriqua-lAnd West. 

Tot«s of thanks were passed by the Orange Free State and 
Legiriatore Assembly of Griqna-Land West on the completion of 
the boondary line, and forwarded to their two Commissioners. 
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APPENDICES. 



Appbhdix a. 

Two base lines were meaanred for the Boundary Surrey; thefint 
over a distance of tbree miles at Frederioksfontein, on the Orange 
Biver, the second (naed as a base of verifioation) over a disluioe of 
2,000 yards, and prolonged by trian^lation oa the original base 
near £imberley, wbich had been previously meBSared with a chain, 
for the Yaina Snrvey of Griqno-Land West. The first mentioned 
base line was measnred on a perfectly level and smooth anrfsce, 
the second sloped irregnlarly tram S.W. to N.E., and the sorfaces 
were made smooth artificially by the aid of the spade. 

The aotnal meaanrements of the base lines were made by means 
of three deal rods laid snocessiTely on the sar&ce of the gronnd, 
each rod abutting on that prerionaly laid. 

The staves or rods were each out but of seasoned deal, about 
1} inches sqnare, 12 Cape feet long, ahod with sheet Einc and painted 
white. The ends of each rod over which the zino was laid were cnt 
square; but actually, the sine at centre of end of each staff 
projected almost imperceptibly, yet still sufficiently to ensure the 
contact of the rods being always at the same spot. 

This was a most important item in the oonstrnction of each rod, 
ensunng much closer and more accurate measuremente thaD could 
have been obtained with ends careiully squared ; at the same time 
this imperceptible balge at the centre did not prodnce any vacant 
space between the zinc and the wood sufficient to cause it lo gii:t, 
wben one rod was pressed in against another. 

These rods both before and after the measurements of the base 
Hue, were tested over the distanoe of 360 feet with two standard 
Cape rods, each 6 Cape feet in length. The deal rods being laid flit 
on the surface of the ground as in measuriDg tlie baee line, while the 
standard rods were laid over them. 

There were two seta of standard rods available, of identical 
pattern ; one set had been received direct at Eimberley from Cape 
Town some years before, the other aet was supplied by the Oraoge 
Free State Government, to whom it had recently been presented 
by the Cape Government. 
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Hie difierence between theee two sets of rods wu not bo gftat 
u the difference in eacli rod itself, as will be explained heraafter, 
■0 that practicallj' they maj be aesanied to hayc been of equal 
lengtha. 

Tbeae standard rods were made of mahogany, each 6 Cape feet in 
length, the ratio of the Cape foot to the English foot being aa 
foTlowB : — 

10 Cape feet = 10-83 English feet. 
72 Cape inches =: 74-876 English inohes. 
The work in hand was therefore 

(a.) To obtain meastirements of each base line in tanas of the 

(h.) To compare the deal rods, for ten sete (about 360 feet) 

with Cape standard rods, 
(e.) To ascertain, as fiu- as practicable, the accuraoy or actnnl 

limit of error of the stfuidsrd rods, 
(i.) To rednoe the length of base line in terms of oorreoted 

standard rods, from Cape feet to English feet, 
(e.) To work out the ordinary rednctions of the base line to the 
level of the sea. 
The Kimberley standard rods were first tested in themselves by 
means of one English standard, and though their mean length of 
12 feet, 4'l)U0 inches, closely agreed with that of the Orange Free 
State rods of 12 feet, 4'603 inches, yet there was too great a 
difference on the edges, and conseqnently these rods were not need, 
though for all general purposes they were saffioieutly accnrate. 
Their defect appeared to be that the iron shoes at either ends were 
not perfectly square, and consequently each edge measured a 
different length. The same defect also attached to the Orange Free 
State rods, bnt not to the same extent. 

These latter rods were next teeted in themselTes, and it was 
found that the rods together, gave far more accnrate results than 
when measured sepafately, and it was surmised that as standards 
they were only to be used as one rod. The following observations 
may prove of interest: — 
Irt Edgs I ^ ^' «; If^. j A + B = 12' 1-601- (E.g!»h.) 
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I „ B„6'2-311M 

Heu A + B = IS* 4.-«0r 
Tb«6e descrepcnoies, which thus in the Toda 'UiflmselTM amoufitod 
to 026 inches in 12 feet, or abont 11 inches in a mile, were fonnd 
to be practically eliminated, Ywy nearly, when these rods were 
measared together over a distance of from 300 to 360 feet. The 
distance they measured beii^ fotind to agree almost exactly with 
the mean of the lengths of the edges, which smoaats to 12 feet, 
4'60S inches (English). It was therefore decided not to trust to 
the measurement of one set of standard rods, but to test these rods 
with the deal service rods over a distance of ten sets of deal rods, 
or about 360 feet. 

The next operation was merely one of comparison, in order that 
it might be satisfactorily ascertained that the standard rods were 
the length they professed to be. For this purpose the two standard 
rods were laid down on a smooth board, and a line drawn st each 
extremity with the sharp edge of a knife, giving exactly the lengths 
on the sums of the rods A and B. 

The tests naed were an etectmm graduated straight edge 
(standard) belonging to the Surveyor General, and a standard 
42-incb rod of boxwood (by Elliot), brought out by Gaptais 
Warren, and were applied by the aid of a strong microscope, with 
the following result i — Thermometer F. 80° 

1st Measurement A + B = 12' 4-625" English. 
2nd „ A + B = 12' i-630* 



Mean 12' 4-62r 



Along edges 12' 4-624" 

12' i-eso' 



Mean of edges 12' 4-627* 
Now the length of the Cape rods should bo 12 feet, 4*752 iudies 
(English), and it is therefore evident that this error of -125 inch in 
12 feet, lay either in th« standard Cape rods, in the staudud 
English measui-cs, or partially in each. 
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No {H«etieal conoliuion could be arrived at as to wliere this error 
lay, becanse Kimbwiey ia about 700 miles from Cape Towu, at a 
difference of level of about 4,000 feet, with a totally different 
climate, and during tbe jonmey backwards and forwards it was not 
pTsoticable to ascertain the exact change that wonld take place in 
iQj nf the wooden standards nsed. The etectnua standu^l was 
sent down for comparison, bnt the eiact ratio of expansion and 
contraotion of electmm for various degrees of heat, coald not be 
BKertained. The probabilities were that the English standard had 
^tered, if originally correct, bj change of climate, and that the 
Cape standards were of the same length nearly as when they had 
left G^)e Town. It was, moreover, considered desirable that the 
preference should be given to that standard which was in use in 
Sonth Africa, by anthori^. The Gape standard rods (A + B) as 
measared over a distance of 360 Cape feet, were therefore assumed 
to be the length they professed to be, viz:— 30 X 12 feet, 4752 in. 
(English), and this was the standard used in meaaoring the base 
hues. 

The next process was to test the deal rods with the Cape standard 
rods, and aa a fn^eliminary operation, the Kimberley standard rods 
were laid ont over a distance of 72 Cape feet, on the smooth 
verandah of the Surveyor General's Office, and in two sucoesaive 
measnrementa (29th December, 1876), the deal rods were found to 
be too short by a mean of '773 inch, (766 inch and 78L inch.) 
This would give 3'865 inches in 360 feet, whereas with the Orange 
Free State roda it was only 3535 inches, being a dilEerenoe of 
'330 inches in 360 feet, or about 4'8 inches in a mile. I have 
already stated that the Kimberley rods were not need in the actual 
operations, and I merely give this result to show what was practically 
the defect of the Kimberley rods, and from which it will be seen that 
aniees most minute accuracy is obtained in the original standard, it 
is of little use attempting to measure a base wibhin certain limits of 
■ccnracy, say two inobee to a mile. 

After some farther testing of the deal rods with the standard rods, 
the party proceeded to measaro the Kimberley base, which was nsed 
in the survey as a base of verification. 

This Kimberley base, whioh had foor yeaia before been measured 
by Mr. Surveyor Ford (a very experienced and accurate surveyor), 
for the Snrveyor General, was fonnd to be too ron^ at its northeru 
eiireuily for very aocorate maaswements, it was tberefore divided 
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into two poFtiOQS (during the first week in Jsuairy, 1677), and 
the point of diviaion marked bj a stone snnk in the groand to nbont 
nine inches below the snrfBoe, with h A marked thereon, it was 
arranged to extend the northern portion hy triaognlatioti, and the 
soatbem portion thus cut off meaanring abont 2,000 yards in lengtii, 
waa oorefollf cleared of the shrubs which had grown np during the 
previous four years, and the gronnd for a width of abont 12 inches 
was cut into a seiiea of plane surfaces by the men in camp, assisted by 
a gang of six convicte from Eimberley gaol. This work, commenced 
on 1st January, 1877, was completed early on Tuesday, 9th Jannary. 
The measurement of the base line was commenced on the morning 
of Tuesday, 9th January, by aid of the three deal rods already men- 
tioned. As previously mentioned, they were oonstracted to measure 
12 Cape feet each, thongh actually they were somewhat short. 

A 7-inch theodolite was put np at S.W. end of base, and by its 
aid iron p^^ were driven about one inch from the actual line, and 
at about 30 yards apart; from peg to peg a line of string was 
strung, along which the rods were to lie. 

Although the base line consisted of a series of plane surfaces, yet 
it was considered desirable that the measurement of the line shonld 
run throng without a break, so as to ensure the most perfect 
accuracy of through measurement attainable under the circum- 
stanoes, so far as the total length along the series of plane sur&cee 
was oonoemed. This waa considered to be praotioable, because the 
slopes differed very slightly one from another. The angle of these 
slopes to the horieon, was obtained by means trf the theodolite, the 
distances of points of change from slope to slope, fW>m or^fin of 
base line, being noted. 

Accordingly the measurements were taken throughout without 
any break in the line from S.W. end to the sectional point, and tbe 
results of the various measurements, oompared one with another, 
proved most snocessful. 

Ist measurement, 184 sets + 2 rods + 5' 6* = 6,653' 6* 

4 hours, 51 minutes, fronn 10a.m. to 5p.m. 
2nd measurement, 184 seta + 2 rods + 5' 7H* = 6,653' 7^' 

3 hours, 37 minutes, from 5.30 a.m. to 9.30 a.m. 
3rd meaanrement, 184 sets -H 2 rods + 5' 9}' = 6,653' 9}' 
2 faours, 20 miontes. 

The third measurement was taken very rapidly, merely to test the 
other two, and to ascertain what would be the effect on the n 
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meat of ihe line when execnted rapidly, Mid the reentts tibow the 
great acciuscj with which meaaiiremeiit with deal rods oan be made 
in a dry climate, when the line is ran right throogh without a break . 

The Bystem of meaenrement adopted was as follows : 

ThenxU were painted white and nombered I., II., and III. No. III. 
being painted black for about one foot at cither end, to distinguish 
il from the other two. In the first place, No. I. was laid down aloDg 
tbe line of the baae by iSerjeant Kennedy, commenoing from the 
centra of mark at S. W. end, and tbe position was Terified by Captain 
Wamu. Seijeant Kennedy then crept to the forward end and 
gently placed hie foot firmly npon it (tbe gronnd nndemeath being 
extremely hard, solid and smooth), and remained there till Soa. II. 
uid III. had been placed in position thus : — A labourer brought for- 
ward No. II., and placed it so as to abut on No. I., Serjeant Kennedy 
uiJDsttug the contact. Captain Warren then placed No. III., in Une 
with Nos. I. and II., and abotting on the latter, on the forward end 
of which the labourer had previously jdaced his foot. After seeing to 
the close contact of Nos. II. and I [I., Captain Warren stood on the 
forward end of the latter, marked the tally, and noted the distance 
in his field-book, while at the same time Serjeant Kennedy made 
s umilar observation in his book. The tallies were entered in 
calamus of ten each, bo that each represented 3,600 Cape feet. 

After a short time the party became very expert in taking these 
measDrements rapidly, and the knees were used instead of the feet 
for keeping the rods firmly fixed in their places. 

In comparing the deal rods with tbe standard rods on the base 
line, the former were laid down as in meaanring the base, and tbe 
Utter then laid over them, and abntting one on to tbe other in 
aoccenion. At the end of 360 Cape feet, it was found that the 
deal rods were too short by a mean of S'538 inches, the extremes 
being Zb5 and 3 525 inches. The same comparison was again 
made, r«tnrning the same distance, when the deal rods were 
foQDd to be less than the Cape rods by a mean of 3'6 inches, giving 
a meBo defect of the deal rods at this time of 3568 inches in 
360 feet. 

Fbedirioksfontbih Base Linb. 

About twelve miles north east of Rumih, on the Orange River, 
within the boundary of the Orange Tree State, there is a long pan, 
a dried up bed of a lagoon, in length nearly north and south, or 
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more oorrectljr speaking in the samo direction aa th« tnaMduyliiw 
itMlf, It is about three milea is len^h and aix hundred yards in 

At the southern extremity there is a spring of wat«r called 
Fredericksfontein, and due east of the centre of the pan, at a 
distance of about four miles, is a conical hill, rising abont 250 feet 
above the bed of the pan, which can be seen from all aides np to a 
distance of about twenty miles. 

The bed of the pan is perfectly level and, for about two miles in 
the centre, is extremely smooth. Abont six hundred yards of the 
Houthem end is somewhat rough, owing to the constant tr&mpingof 
sheep on the smooth sarfoce, when going to and returning from the 
fonteiD. At the northern end, the pan-bed is grown over with 
low shmba. 

As a whole, the pan presents a periect site for a short base Hoe. 
There is nothing to be compared to it within the British Isles. It is 
ready for the laying down of a base line; no spade work being 
required, except at the northern end where a few shrubs require to 
be removed. The dead level of the pan-bed may be known by the 
fact that, after a thnnderstonn, the water lies on the bed in one long 
unbroken she^t during calm weather at an uniform depth ; but when 
the wind blows strongly and contimtonsly, the water is blown over to 
the leeward side and heaped up there; somach so, that should there 
be a sudden change of wind, the water will he driven in a wave from 
one side to the other, the dry portion being in a short time covered 
up to a depUi of one or two feet, while what was covered with 
water is now left dry. 

The survey party arrived on Friday, 9th February, 187?, and 
encamped near BVederickefontein, and in the evening Ur. de Villien 
and Captain Warren selected the line of base, and sunk stones 
at the northern and southern ends of the pan, ntrarly three miles 
apart, to mark the extremities of the base to be measured. At 
about the centre of this projected line a flagstaff was also put np, 
dividing the line into two nearly equal sections. 

On 10th February, at sunrise, Captain Warren, assisted by 
Serjeant Kennedy, laid out and picketed, from its sonthem ex- 
tremity, about a mile and a half of the base line, while' at the same 
time Mr. de Yilliers correctly aligned the northern extremity with 
the Roothem and sectional points. In the forenoon of the same 
day the measurement of the base line was commenced from Um 
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■oathem end, and was carried out in a somewhat Bimllar manner 
to that described in the acconnt of the Kimberley base. 

Ur. de Yilliers had charge of So. I. rod, Serjeant Eenndd; of 
Ho. n., and Captain Warren of No. IIL 

Owing to the want of sufficient atriug for girinf; the alignment 
between the pickets, the progress was oomparativelf alow ; 230 sets 
of rode were measnred np to the sectioaal point, and this ocOQpied 
S honrs, 30 minates, from 10 a.m. to 7.30 p.m., allowing one hour 
fiHhinch. 

On the afternoon of the following da; (Snndaj, 11th February) 
Mr. de Villiers and Captain Warren laid oat the line by jnckete for a 
taw hundred yards from the section point, so as to be r^tdy for the 
Donung. 

On Monday at daybreak, a stone was snnk at the seotional point 
of base, and at 7.30 a.m. the measurement of the base was eon- 
tinned. The measurement of every ten sets of rods was then fonnd to 
occupy f^iont 12 minutes, so that the north end of base was reached 
st 1.28 p.m., an hour having been oconpied for lunch. 

The northern aztremity of base was fixed at the termination of 
210 Bets of rods from the sectional point, and 440 seta of rods from 
&e southern end of base ; and as each set of rods is asanmed to 
equal 12 yards, this measurement gives roughly 5,280 yards, or 
tbree miles as the length of the base line. The exaot measurement 
ii given below. 

The measurement of the base from north to soath was oommenced 
on same day at 2.1? p.m., the rods managed as before. For the 
first 400 yards the rate was abont ten sets in 12 minates, but on getting 
I 00 to the perfectly smooth part of the pan, it was not considered 
I necessary to have tioo rods out of three fixed always at the same time; 
therefore only one was kept fixed at one time, and the rate was aocele- 
nted to ten sets of rods in 4| minntee, or a pace of 1,560 yards per 

On reaching the sectional point, at 4.30 p.m., the rods were found 
to overlap npon the first measurement by one quarter of an inch. 

The meaaurement was now continued at the rato of abont ton sets 
of rods in 5 minates, and the southern extremity of base was 
reached at 7.20 p.m., at about 20 minntee after sunset. On arrival 
at this poini, it waa found that tlie deal rods did not come np to it 
hyib inches. 
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Thns on the re-measnrement of tKo Eecond section (with the 
230 Beta of rods) the second measnrement was lesa than the first hy 
only one qn&rter of an inch, while in the re-raeaenFement of the first 
section (with the 210 seta of rods), the second measaremettt exceeded 
the first by 275 (-25 + 25) inohea. 

Now it is to be noted that the meaBnremant and re-meunrement 
of the second section took place on one day, the 12th February, 
botweea 7.30 a.m. and 4.30 p.m., wheresa the maaaareinent of the 
first section took place on 10th February, between 10.30 a.m. and 
7.30 p.m., while the re-metunrement took place two d&ys after, on 
12th February, between 4.30 p.m. and 7.30 p.m. 

Thus, in the case when the discrepancy was only a qnaiter of 
an inch, the two meaanremeatA took place under nearly preoiBely 
similar oircamstanceB, whereas in the ease when the discrepancy 
i-eached 275 inches, the re-measurement took plaoe after the inter* 
val of nearly 48 hours, and at a different time of the day. 

The question therefore arises. How are tiiese discrepanctea to be 
distributed or disposed of, and on which meaAorement can most 
reliance be placed P 

Id the first place, it is possible that between 10th aad 12th 
February the rods may have met with some minute injury during 
the time they were not in use, which may have reduced their length 
by about '005 inch, or this may hare happened after the 
re -measurement of the second section on 12th February. On the 
other hand, during the interval of 48 hours, the atmospheric changes 
may bare eSected the length of the roiis to this slight extent, and 
again, the second measurement of the first aection having been 
made wholly after the beat of the day hod passed away, the 
difierence of temperature might have altered the length of the rods 
to this minute extent. 

The discrepancy, however, of 275 inches in about 2,760 yard* 
is only '00003 inches per cent., is far less than the average discre- 
pancy in accurate measurements of base lines, and therefore a mean 
waa taken. 

Even with compensation bars it is difficult to arrive at such cloae 
results as those obtained here. 

See, for example. Captain Bailey's " Report of the Measnrement 
of the Ba-se Line for the Cape Tri angulation," in which there was a 
discrepancy of eight inchcH between the two meannremeuts of ft 
section about a mile and a half in length, 
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9ae aba the discrepanoies between the TarioaR measDrementa of 
the Salisbury Plain Bane and Honnnlow Heath Base, which exceeded 
Uiaee oa that of Frederickgfbntein. 

It is obrions that in a dry climate like that of the Orange Free 
Slate, wood would not be affected to the same degree as in the 
Iraniid climate of Bngland, so that deal rods, which in England 
night be Tory imperfect Btondarda of measnrements, may in a dry 
ciiouto be as neariy perfect Htandarda aa coald be naed. 

After the measarement of the base, on tfae night of 12th Febmary, 
Uu deal rods were carefully covered up, and were brought out 
lid tested with C&pe standard rods on following moruing. 

I^ese rods were tested one set over the other for a distanoe of 
twenty seto (or 720 Cape feet), when it waa found that the Gape 
lods OTer-lapped li'025 inches, by Captain Warren'a obeerratioa, 
•nd 505 inches by Oiat of Mr. de Villiers. 

Leaving the last rod with this over-lap, the re-measnrement was 
unde, and on Euriral at the extremity of the first ten seta of rods, the 
OFM-Up was rednoed to 2-4 inches, and on arrival at the starting 
point, the Oape rods, instead of coinciding with the deal rods, over- 
iftpped 0-15 inches by Captain "Warren, 016 inches by Mr. de Villiers. 
This would give 2'&lil English iuches as the defect of the deal rods 
vhen compared with the Cape rods in 360 Cape feet. 

Now it will be observed on reference to page 31, that the defect 
of the deal rods on the Gape rods, in the measnrement of the 
former base line, on llth January, 1877, was 3568 English inches 
in 360 Gape feet ; from which it would appear that the deal rods 
had, during the interval, increased in length one inch in 360 feet. 
This may be accounted for by the fact that in bringing the rods from 
Eimberley, some extraneous matter at the end of No. 3 rod had 
become wedged in between the wood and the zinc, bulging out the 
zinc about '1 loch. 

Now it was found that ten sets of deal rods were less than 360 
Cape standard feet by (2-541 English inches =) 020498 Cape 
[ feet. 

I Therefore 210 sets of deal rods equal 21 (360-0-20198) Cape feet 
' = 7805-035 English feet, 

I and 230 seta of deal rods eqnal 23 (360 — 0'20498) Cape feet 

I = 8548-371 English feet. 

I A B i»««««d Irt 21 sets l ^ ^^^.^^r, E„g,ub feet, 

gnd 21 aeta — -020' ) * 
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2nd23«te+-229l'°"'' = 8548-48fi English feet. 
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PrevioiiB to uaiiig this base it appeared desirable to test the 
eectioD A B against B C by a triangulation, it was then disoorered 
that the sectioDal point was four inches to the west of the line 
A C, owing to its having been plufed in position when there was con- 
siderable lateral mirage. The same difficoltj oocnrred to Captein 
Bailey in. his triangnlatiou of the Cape Colony, when measuring hia 
base. He says (page 19), "Next morning the position of the bandrola 
in line was tested. The centre bondrol appeared still exactly in 
line, and was not altered in the least. Some of the intermediate 
ones, which had been placed when there was considerable motion in 
the air, were altered laterally, but only two or three inches at the 
most; sabeeqnently the centre bandrol was frequently observed 
and appeared to be in an exceedingly aooarate line, and most 
trifling deviations which oonld not effect the oeasarement was 
jnst observable in some of the others." 

It will be seen front this extract that there is great diffionlty, in 
short distances, in placing objects is a line, on aoooont of the 
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eitreme later refraotion along the surface of the gronnd, dne to 
the reiy heated condition of the earth, in contact with the cooler 
itmoBphere. 

Wi&i this known deviation of tbe sectional potat B, from the 
gtraight line AC, ihe Btction AB was calculated from the reduced 
niBaanrement section BG (S516'8i>t> feet) with the following resalts, 
in four separate triangles. 



giTing on extreme variation of '55 foot. 



7803-84 feet. 

78C3-22 „ 
7803-77 „ 
7803-47 „ 



Mean 7803-45 
Bednced meunred distance 780353 



From this it appears that the Beotions of the base hare been 
mcunred extremelj accurately, the mean calculatnd distance differ- 
ing from the measnred distance of section AB by only 0'08 foot, or 
0-96 inch. 



Afpehdix B. 

AnimUhal Bearing of Baee Line. — For these observationa the 
Urger theodolites were not adopted, and the seven-inch theodolite 
abne could be used, an instmment which read but indifferently to 
tea seconds, so that the mean of a series of observations conld not 
be depended apon to less than five seconds. 

Trials were made as to the most accnrate method of obtiuning the 
uimnthal bearing with this instrument, and it was fonnd by 
experiments that the closest results were obtained by means of 
observations of equal altitudes of the sun. This may be dne t« the 
bet that in each of these obsarTations a mean of fonr altitudes 
was obtained before the calculations were commenced, when with 
greatest elongations of stars only one observation could be obtained 
in each case. Moreover, it being now the middle of summer, the 
nights were too short for obtaining both the greatest elongations of 
the same star. 

The line referred to the true arimnth wan S.W. end of base 
(Kimberley) to Patterson A, and was taken in the calculations as 
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9° 14' 99-4" W«et, but the finally corrected wgle diS«n tiu«e 
Beoouds, ae sbown below: — 

9° K B-iO' 

9° 14' 35-5' 

9° 14' 30-5" - 

9° 14' 29-6' 

mean 9° 14' 32-15'' 
This bearing was carried throngh the triangulalions down to the 
Frederickafontein base when it read on the line 

as 19° 27' 2' 

correolion for convflrgenoy of meridiaus 8' i>5'8! 

19° 35' 67-sr 
whereas the azimnth, obtained asbx)- 
nomict^y at this base, amounted to 19° 36' 7*2* 

difference 9' 4' 

The observationfl vary as follows:— 19° 36' 19-8' 

19° 35' 56-9' 
19° 36' 2' 
19° 36" ir 

mean 19° 36' 7-4' 

This reealt was quite as near as conld be expected from the instro- 
mente need, and was quite sufficient for the work, showing that 
the triangnlation had been aocuratoly brought down. 

The equal altitudes were obtained in the following manner: — The 
vertical arc was clamped at an angle of elcTation, saj 56 degrees, 
when the left and upper limb were obserred and azimulii angle 
booked, then the angle of elevation was increased to 56° 3ti' and the 
right and upper limb were observed, and asimnth angle booked, 
then the right and lower limb at same angle of elevation, and finally 
the elevation was increased to 57 degrees, and the left and lower 
limb observed. These four observations geoerally took about tax to 
seven minutes, according to the time of day, and allowed abont two 
minutes between each, which was sofilcient for booking and alterii^ 
the angles. 

In the Afternoon the operation was repeated in inverted older, 
the limbs now observed being BL, LL, LU, BIT. 

The mean of each of these aete of tour observations was taken as 
azimuth angle of the centre of the sun's disc when at the uieaa 
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ugle of elevation, and these reeolts were found more eatisiactory 
thu tlioBe g^vea bj any other syBtem wHoh was tried. 

The great difficulty was the obeervation of the refemog object 
for, owing to the state of the atmosphere and intense beat, it some- 
times showed an alteration of 15 secoods. 

GOBKECTIOMS FOB CoNTEBQBNCr Of Me&IDIAKS. 

LatHudea aesumed. — Sonth end of base, Eimberloy, lat. 28° 43' 1 6", 
P. Diet. 61° 16' 45' S.E. end of base, Predericksfontein latitude 
29° 35' 11", P. Diet. 60° 24' 49". Difference of latitude, 51' 56'. 
Sam of polar distances 121° 41' 34", mid polar distance 60° 50' 47'. 

Difference of longitade (by triangulation) nearly 18^ miles 
= 9?-680 feet = 0° 18" 20-8' of longitude at latitude 29°. 

r i8' go-y -j _ Q, jQ.^„ Lo^ ^^_ 12.574061-1 

25' 58" Log. COB. 9-91)99876 
60° SCy 47' Log. sec. 10-3123348 



log. cot. 
90° - ; = 89= 55' 32-1' 
2 


= 12-8863838 


179° 51' 4-2" 
convci^ency c = 8' 558' 




180° ly tf 





Apfehdiz C. 
Ltmgitvtie. — It had been decided to ascertain the longitude of 
Eimberlej by means of telegraphic signals from Cape Town, bat on 
arnTsl at Eimberley it was aecert^ned that the Sorreyor General 
(Mr. Orpen) had in 1874 taken advantage of a total eclipse of the 
son, and had made carefnl observations which were worked out at 
An Royal Observatory, Gape Town. 

The results were as follow : — 
Lon^tnde of Radtoff trigonometnoal stafaoo, by observations of 
total eclipse. 

l"* 38' 431" E. of Greenwich. 

24° 40' 62-5' B. of Greenwich. 

Latitude of Badloff obtained on same day, by iraiuite of teveral 

ttan on prime vertical with 8-inch theodolite. 

28° 41' 34" S. latitude. 
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On these obaervafctons the Astronomer Boynl ramarked that he 
oonsidered the longitude to be exact to half a lecond, bat he did not 
consider the latitude to be very exact. 

It was thiiB clear that for the purposes of the boundary survey 
there was no object to be gained by taking observations for longi- 
tude, aa the position of Radloff trigonometrical station with reference 
to the S.E. end of bafle was known. 

The longitude and latitude of S.W. end of base were now obtained 
from the station at Rodloff, with the following results: — 
Longitude, 24° 65' 9*11'' East of Qreenwich. 
Latitude, 28° 40' 2i28* South of Greenwich. 

The longitude as above was accepted as correct on the aothority 
of the Astronomer Royal, while observations for corrected latitude 
were made with the following reeolt: — 
Latitude of S.W. end of base by Captain Warren, 28° 43' 15" South. 

LatiUuU. — Observations for latitude were made at south end of 
Kimberley base with seven-inch Altitude and Azimuth Instruments, 
and with eight-inch sextant, with the following resnlts: — 

Mean of stars, north and south, meridian \ T_i;tnde South 

altitudes with seven-inch Altitude and i ^g' aa' II'S"' 

Azimuth Instrument. J 

Mefui of stars north and south, circnm- ') ^ .^, _ , 

meridian altitudes with eight-inch Sextant. ) 

mean latitude, South. 28° 43' 10-4' 

Several observations of the sun gave, however, a mean approaching 
28 degrees, 43 minutes, 15 seconds, and this latter mean was the 
latitude adopted in the Survey, having been obtained before the 
former calculations. It is to be, observed that the diSerence of 
five seconds only subtends about 180 yards on the earth's surface, 
and it was not considered that the instruments available could 
be assumed, even with the most careful observations, to give accurate 
results within that distance. Practical experience shows that series 
of obsei-vations of north and sonth stars which may appear to 
eliminate all errors, end which may agree in their means even to 
one second of arc, cannot (when takun with the instruments above 
meutioned} be considered to give true results to within five seoonda 
of arc. 
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Appikdix D. 

Obtenatiotu. — ^The ofaeervations were teken by the two Gommifl- 
amen and Serje&nt Kennedy. Mr. de Villiers used his ten-inch 
theodolite, while Captain Warren nsed a twelve-inch theodolite 
winch he had faired from Mr. Snrveyop Girfillen. The aeTen-inch 
tiiGodolite was not large enongh for the work in hand, and was prin- 
ripally employed when angles of elevation were required (for eqnal 
tltitodee and azimatbal Hnee). The ten-inoh theodolite had foar 
Temiers which read nearly the same, while the twelve-inch theodo- 
lite had only three vemiere, two of them moat awkwardly placed ; 
one of them could only be read with the left eye, and one conld only 
be read when ttie Teroier was pressed gently, neverthelesB, the means 
of the angles taken with the twelve-inch were bett«r than thoee 
Urai witii the ten.inoh, whoever might be the observer. It was 
iifflcnit to account for this. 

One defect of the ten-inch wae that although the wood of the legs 
was well seasoned, yet it was wood of the coimtry which has a meet 
igE^vating cnstom of warping and altering with the atmosphere, 
to that the instmment if kept np a long time would move very 
tlighUy, this however also took place with the seven-inch; it was 
pltced in the morning on the referring object and obeerved 
throDghont the day and fonnd slightly to ohange its position in a 
given direction. 

Tbe mirage or parallax caused by the tremnlons vibratoiy motion 
in Ae atmosphere throws great difficalties in the way of observing, 
Thit pheuomenon appears to extend throngbout South Africa, but 
the illusion differs in different places. 

On neariog Cape Town in the autumn of 1876, the writer saw 
the barren ehore, about Saldanha Bay, trai^sformed at mid-day into 
s beautifully cultivated coast, with numerons broad waterfalls 
Ruming over into the sea. These apparent waterfalls were merely 
■tretchee of white sand, which showed forth their true bturennesa 
when the siut was low. 

When travelling np through the country, lakes of water are 
constantly seen on either side of the road, which reflect trees from 
their surface and have every appearance of reality. So much is 
this the case that even when a country is well known, the deception 
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to the eye coutinaes in fall foroe, and ownen of famiB have been 
known to imagine that a down-ponr of rain has filled np their pans, 
while they actnally are ummering with drought; on the other hand 
cases have occurred where fanners have believed they were looking 
on a mimge, while a real pan of water from a recent atmospheric 
disturbance lay before them. 

The hills of the up-conntry are very mach aSeoted hj the mirage, 
and assame the appearance of huge haystacks, their bases diminialuDg 
towards the horizon. 

During the heat of the day, a stick if placed ap at a distauoe of a 
mile and viewad through a telescope, appears like a foiling column 
of water ^ttering in the sun, and a beacon at a distance of thieo or 
fonr miles has the motion of a tongue or Same of fiie. 

Daring a calm the motion on the honaon is andolating and 
vertical, uid the smooth sharp outlines of the hills iceemble the 
roo^h edge of the moon at the first quarter, bat when the wind 
blows hard the ontlines have the swift onward movement of waves 
or billows, and give the observer an uneaey notion that his insim- 
ment is not firmly clamped, or that the hills are quickly and noise* 
lessly gliding away. The stronger the power of the telescope the more 
apparent the motion, so that with a good glass, observing daring the 
time of the mirage is no easier than with one of inferior quality. 

During a stormy wind there is also a lateral refraction, so 
that if a serien of handrols are placed in a line, and again 
observed when there is no mirage, some of them will be found to be 
out of line. 

The phenomena of the mirage appear to be in some measure doe 
to the extremely heated state of the earth, while the snperiQcnmbeDt 
air ia cool, consequently there is a constant rash of heated air from 
the surface of the earth ascending through the cool air ; but this does 
not entirely account for the phenomena, and pei-haps the dry eleotiio 
condition of the air may in some measure assist. 

Owing to the difficulty aboat the mirage, observationB oould not 
be taken during the day except for about an honr at sunrise and an 
hour at soDset, before and after the son is on the horiaon, and thos 
it was seldom practicable to observe from more than one station in 
a day. It was customary to drive or ride to a hill in the afternoon, 
ascend it before sanset and take as many roonds of angles as the 
state of the atmosphere would allow of, sleep anywhere at the foot 
of the hill and be np again before sunrise to complete the observa- 
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tioDs. This waa done without tentA or other covering, and though 
m dry weather it was not diB&gree&ble, on cold and rainy nighte it 
wu most tiying, as there was little wood to be obtained and we had 
b) go ont in search of oowdong before we coald light fire enough to 
get a cap of coffee. 

It has been often said that there ia no mirage after rain, yet 
on aevoal occasions it was fonnd so strong as to prevent observing. 
Apart from this mirage the air was extremely clear and objects 
could be seen from 30 to 40 mUes with great ease ; it was not always 
pncticable to diatingoiah the points when in wooded country and 
(ben heliostats were owd, which were of the simplest description and 
nsdily manipulated. 

The greatest length of side of any triangle nsed was about 32 
mika, Uie average length being 15 to 20 miles. The various beacons 
on the boundary line, 60 in ntunber, were fixed by small secondary 
tnajifflea. The obserrataons were found to be very accorate, although 
time did not tHow of a large senes of rounds at each station ; four 
(o five roonda vrare naoaUy taken. The average error in eaoh 
tiiaa^ was from tbreo to five seooods; the sides in the triangula- 
tion in evary oaae difEered less than a foot one from the other, and 
tLe base of vezifioation as measured difiered from that as oaloolated 
by only 046 foot. 

Tbe h^igl'fa' of the angles of triangles were oaloolated and applied 
in i^iportioning the enora. 

The portions of the boundary line formed sides of the various 
triangles, and the length is here given :— 

Bamah to Darid's Qraf s: 2239G6'67 English feat 

David's Graf to Tarantaal = 17467400 

Tarantoal to the Bight-angle = 24198265 „ 

Kight-aogle to Platb^fg = 14230100 „ 

Bamah to FlAtberg = 566124-32 



Bamah to Phttberg. Total length = 10722 miles. 

B'""'«-t> to Orange River ^ 3'00 „ 

Platborg to Vsal River = 12'00 „ 

Hence total length of boundary line is ^ 122'22 miles. 

52 triangles were calculated, irrespective of tbe soctions of base 
lino and oalculatioos of direction of boundary line. 

71 points on the boundary line in addition were calculated in 
tbe minor triangles. 
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Afpbhdix E. 
Oo-ordviiaiM. — WliUat calculating the triangalation, each trigoiii>- 
metrical station was referred to a meridjau liae pasaing through the 
Bontli end of base at Fredericksberg', and to a great circle catting 
this meridian at right angles. This was worked oat bj geDeral 
geometry, and as it was done for the purpose of plotting the Burrey 
it was not considered necessarj to make any allowance for the dif- 
ference between a great circle and a parallel of latitude, for the short 
distance that the sarrey extended on either side of the meridian. The 
convergencj of the meridians between the two baao linos only amounted 
to abont nine minntes, which is qnite inappreciable on a surrey of 
120 miles, from north to sonth, plotted to a scale of three miles to 
one inch. 



Appehdix p. 

Many points on the botmdary line having been fixed by the tn- 
angnlation, and the oo-ordinates of these points being known, the 
direction of the line was calcolated therefrom, the true aiimntbal 
bearing having been obtained for the sides in the triangnlation, st 
the northern and southern extremitiss. The resnlts were mnch olour 
than £ anticipated. Forexample, byoo-ordinates, the angle at Taraa- 
taal Kop, between David's Oraf and Platberg, waa calculated to be 
161° 50' 1-3", while the same angle observed was 161° 49* hT^ 
error 3.7'. 

Again at Tanntaal Eop, between the right-angle and David's Ghaf, 
the angle was calculated to amount to 81° 47' 29'3', while the same 
angle observed, gave 81° 47' 27T, error l-ff". 

The difficulty of course lay in setting off a mean bearing, and 
to ensure this we reversed the system used in observing, and when 
layii^ oS a line, put the staff holder into position a great number 
of times from independent readings ; these points were niarked on 
the grooud, and the mean position of the staff was worked out from 
among them. This practical method was evidently susceptible of 
great accuracy, for lines set off, and oontinned in this method 
for 40 to 60 miles, invariably came to within the radius of the 
beacon, t&e limit of error not exceeding three lo four feet; whereas, 
had better instruments been used, and the line set off with only one 
trial, no matter how accurate it may have been made, I have no 
doubt that the error would have been greater. 
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In tncing these lines aignala were fliuhed at lon^ distanoee, up 
to 35 miles, wi^i pieoee of mirror abont foar inches in diameter, 
which oonld be easily worked after a few triala ; lai^ daga were 
iIbo used at this distance, bnt thej could not always be distingnished. 

The fixing of the right-«ngle on the gronnd, thoogh so simple a 
matter on paper, was a delicate operation on a line which had firafc 
to be correctly traced for a diatance of 60 miles, and then have a 
rigbt-angle thrown off it to the pile at Tarantaal £op. 

After having laid down the line from Piatberg to David's Graf, 
and having calculated the angle at Tarantaal Kop in the proposed 
tight-angled triangle, an inatmment (10-inoh theodolite) was set up 
*t Tarantaal Kop, and another (12-iiichtheodolite)on the line Platbei^ 
to David's Qraf ; after a few triala which ooonpied many hoars (for 
tlie country was much oovered with brushwood), the actual position 
of the apeK of the right-angle was fixed to within a limit of radios 
oF three feet; we then obtained a mean of the observations from 
Tarantaal Kop, and its cutting on the corrected line from David'sGraf 
to PUtburg, and fixed the intersection. 



Appehdix G. 

The piles for trigonometrical stAtions differed in height, aocord- 
ii% to ^e positions aiid distances from which they had to be 
observed. They were generally made of large stones, which 
two or three men could just lift and pile on, picked up from 
the locky summits on which the piles were generally placed. They 
were now and then shattered by lightning, and at oue stetion the 
[nle was pulled down by baboons more than once, hut otherwise 
thuj stand well, and will last for many years. When practicable, 
the sites of farm beacons, which are nsoally prominently situated, 
"ere selected both because they thus would be preserved int&ct and 
in order to avoid confusion. Additional beacons would run the risk 
of being removed by fanners. The jumping* of farm beacons in 
these parts had become an act of Ihe past. They were usually 
■bout eight ftet in height, with a base equal to half the height, say 
four to five feet. 

The piles or beacons for the boundary line, were oonstrncted 
■ccording to the position and dronmstances. In out of the way, 
vild places, they were usually placed at a distance of three miles 
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and were nude large and rety strmgr, so 9u,i there woold be a 
difionlty in removing them, and bo that they would not mn the 
risk of being pushed over by wild animals ; those, on the other 
hftnd, in cnltivated parts and near Kimberley, were placed at interrals 
of one mile, and were made of small siw, not more than eight feet in 
height. They were there plaoed close together, so that in any case of 
dieptited jnrisdiction there woald be nc diffitmlty in aaoertainii^ 
with the eye, the exact boandary line. 

Some of the moat important beaoans, snch ai Taraniaal Eop 
Scholts Nek, Bight-angle, DaTid's Qraf, andPlatberg, were erected 
from 13 to 16 feet in height (in some inatanoes of large bonlden), 
while in other cases they averaged 11 to 12 feet in height The 
base was abont eqnal to the height. 

There are 70 beacons laid down, 20 between the Orange Biver 
and David's Graf; 20 from thence to Tarantaal Eop, and 30 from 
thence to the Taal River. From Scholta Dam to Taruitaal Enptiiere 
are 15 visible in one line, and the slopes of the ground so ran, thai 
they look like a line cut through ttie Teldt, and are so beantafnlly 
regular, that when the Boers first saw the line on the inspection, 
one of them exclaimed, "AUemachti! The Qaeen'a Secretary of 
State ooeld not have laid it ont better if he had come here himself 
to do it." Choms " AUemachti, Lord Carnarvon himself conld not 
have done it better." 

The absolntfi and relative heights of the various points on the 
boandary line were not reqnired, and ae the early demarcation of 
the line was strongly urged, it was not possible to devote any time 
to this subject. 

Aneroid observations were however taken daily in camp, at most 
of the trigonometrical stations, and at various points on line, bnt 
as the weather was very unsettled while the work was in progress, 
no great weight can be attached to the observations. 

There was no certainty as to the absolnte height of any particnlar 
point on this elevated table land, but after a comparison of varions 
results I have taken the fallowing as approaching accuracy. 
Market place, Kimberley, 4000 feet above mean sea level. 
Volksraad House, Bloemfontein, 4350 „ „ „ 

With these data it may be said that the boandary line commences 
at a height of abont 3950 feet on the Yaal River and terminates at ■ 
height of abont 3350 feet on the Orange Etiver, that the highest 
nointa passed were at Platberg. 4200 feet, Scholtz 3800 feet, aai 
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Hat the f^raatest vkruition between any tvo pointe, did Boi enxed 
300 to 400 feet. 

I givB a list of some of the moat important heights attaohed, bnt 
u levels of many points in Griqna-Land have recently been taken 
Diore acouratdy with a spirit level I do not attach mach importanoe 
lo these results : — 

Eeighis. 

Harket-plaoe, Kimb^l^ ... 4000 feet above mean sea level. 

Orange Biver, long Ford ... 3350 

Witputts 3650 

Belmont 3800 

Hooings nest Kloof 4000 

JonctioQ Drift, Modder Biver, 3600 

Marefontein 3750 

Soholt* 3800 

Eraamns (near Warren Town) 3950 

Blignands' Pont, Yoal Biver 3950 

EWericfceberg; (base) ... 3700 

Fredericksberg, (summit) ... 4490 



Atphudix H. 

Fa^um of points. — Oar first duty was to inspect the line of 
proposed frontier, and to settle the position (on the gronnd) of the 
paints named in the Hamorandam of Agreement, at the same time 
verifying the eastern boundaries of the Diamond Fields, which 
were to be kept within the limits of the boandary. 

In this matter there was no great difflcnlty. Bamah we fixed at 
a beacon at the eye of the fontein, which appears to have been laid 
down by Surveyor Ur. de Eok in 1859, and subsequently used as a 
trigonometrical station by Mr. Orpen. I have no doubt whatever, 
that this point was the B%mdk boandary of former days, fbr the 
i«raains of the old village were close at band, and the gallows. 

Daoid'i Orafwe fixed at a short distance to the east of the point laid 
down in llr. de Villiers plan, at a beaoon placed near the drift fford) 
on the Bonthem side of the Siet Biver, marking, as far as we conid 
ascertain, the northern termination of the line laid down iiil859by Mr. 
de Kak, about three miles above the jnnction of the Biet and Modder 
Rivers. I have little donbt that this was the place where David was 
buried, as the Griqna graveyard was jnat the other aide of Uie ford ; 
bat we were certain it was the David's Gmf of Mr. de Kok, from 
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whioh he iraoed his lins to Baauh, and as all the bnoB aloog the 
line abut oa it, it waa of great importanoe to the fanneni tlut 
we afaonld agree np»n a liee that should not ont oS pieces of these 
farma. We could not, however, avoid a difficulty doe to Mr, de Kok's 
line being crooked, which I have referred to when apeaking of tracing 
the line. 

Taraniaal Kop was fonnd to differ in shape from that depicted in 
Mr. de Villiers' plan, the poeitioa being more north and aoath than 
east and west ; we had, however, no difficulty in agreeing on this 
point. 

Platbarg we have taken as a beacon in the centre of the flat hill, 
(as shown in Mr. de TiUiers' plan) which had previonsly been used 
ae a trigonometrical point both by Mr. Orpen and Mr. de Villiera. 

By thoa taking old poiate we prevented confusion arising from 
a maiti plication of beacons, and facilitated the connection of onr 
work with the former briangalatioa. It ia mentioned in the Memo- 
randum of Agreement that the boundary line shall include " the 
whole of the places known as the Diamond Fields" and it was At 
Grat uncertain what this term might indnde, it being ai^ned by 
some that it meant a distance of three miles from the actual mine^. 

On laying down this line it was found to cut about two miles to 
the east of the edge of Dutoits pan mine, and I considered that it 
was not neoeeaary to raiiie the question, as a few hundred yards 
more would be of Httle nee in stopping the illicit diamond traffic. 
This would require a limit or distance of at least ten miles for the 
boundary line. 

In settling these points I kept in view the fact that Lord 
Carnarvon attached quite as much importance to Brriving at a 
settlement which should be final Mid satisfactory to both sides, as to 
the actual precision of the survey work, and I found no occasion to 
exercise the discretionary power accorded to roe of making soch 
concessions in minor matters, without sacrificing material points, as 
might seem necessary in order to prevent disagreement or contro- 
versy in the future. 

The farms of Erasmus and Jonbert had already been surveyed 
and the beacons were known, we therefore had only to verify them 
on the ground with the plans from Bloemfontein, to bring the 
beacons into onr triangulation and to find the intersections of the 
boundary line with the lines bounding the farms. These farms were 
of the ordinary size in this country, from three to five miles across. 



fbyCoOglc 



147 

Mr. Snrreiyor de Kok had in 1852 laid down r boundary line 
cpuating the lands of Waterboer from tbose of Adam Kolc, atarttng 
tom an assnmed Darid's Qraf to tlie eye of tke fontein ai Bamalt, 
liot his poaition of David's Graf had been called in question. 

The formers had received tbeir peepeotive grants of land from 
Viterboer or Adam Kok, with this line as their limit, and therefore 
n considered it a matter of the gravest importance to the land- 
nwofm that this line shoald oontiane to remain the boundary if 
pncticable ; we therefore agreed to acoept De Kok's position of 
Dirid's Qrof, Eklthaagh Hr. de TilHers' point was somewhat 
further to the west in his plan. 

When we came to lay down the line we fonnd that De Kok'aline 
*u not straight and lay some half-a-mile oat of the line in the 
nntre; this introdnoed a very difficult qnestion with regard to the 
bnn bonndariea. They had bonght them as rnnning np to a straight 
Goe between David's Graf and Hamah, bnt this line some 25 years 
Wore had been traced crookedly. 

The qoeetion soon arose whether they shonld oontinne to hold as 
More, in which case some of the Orange Free State farmers 
would have pieces of their forms in British territory, or whether 
^bonndaries shoald be rectified, by which process some of the 
brmera wonld gain or lose several thonaond acres. 

Practically it was a legal qoestion, and one which coold only be tried 

in Ghiqao-lAud West, because De Kok's line overlapped to the west. 

The difficulty however only existed to any great extent in abont 

three farms, ai^ eventnally it was got over by certain farmers buying 

the land on both sides of the line. 

Ootieittaion. — I mnst not omit to allode to the cordial co-operation 
of my colleague and firiend Mr. Joe. de Tilliem, throoghonb the 
work, aod to the ready assistance of President 8rand, of the Orange 
free State, and Major Lanyon, Administrator of Griqaa^Laad West, 
ud of his officials with whom I came in contact. 

I have a most pleasant recollection of the Boers abont the boosd- 
wy line who, though they viewed with the greatest disfavour the 
incorporation of their lands into British territory, were always on the 
most friendly terms with our aarvey parties, and with many of whom 
I have formed lasting friendships. Finally I mast record the good 
services of theK.-C.O's., B.E., and especially of Serjeant F. Kennedy, 
who carried out his duties so well and eheerfolly under very trying 
tttvnmstances . 

C. W. 
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PAPER vn. 
MODEEN RIFLES 

BT 

Major H. Tovbt, B.B. 



A FAPiB written bj IdeatenaDt Indra of the AuBtrian Artillery, 
rm."Theihooting properties of the amall-ea-me in Eitrope," was recently 
translated by Major T. Fraeer, E.E., for the Boyal Artillery Insti- 
tntion, and appeared in its proceedings for December, 1879. The 
tables following have either been taken or compiled from the above 
paper, the weights and nieaanres baring been rednced from French 
to English nnits, ba being more easily intelligible ; and the tables 
I Bomenhat re-arranged to facilitate comparison between the rarioos 
! armH. 

Bbkasks on Table I. 

I In comparing the newly adopted rifles with the converted amu it 

' will be noticed that the direclion of change has been towards a 

smaller cslibre, rifling of greater twist, and a longer, and (with the 

exception of England) a lighter bullet. 

It will be obserred that the English Martini -Henry is oonslder- 
abljr shorter and of less weight than any other recently adopted 
rifle, and that its bnllet is heavier, requiring a larger charge and 
giving leas initial velocity. 

The shortness is considered detrimental in lessening the reach of 
the soldier with a bayonet of ordinary length. The heavy bullet 
was, it is believed, retained because it was thoaght that a lighter 
bnllet would not strike a man with aofficient force to disable him. 
This idea is no longer tenable in the face of the experience of 
recent campaigns. 
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The heavy bnllet nutariftUy incmaei the relative weif^t of tiie 
ammmiitioii to be oarried, bnt has Hie adruitege of pTing nUMtirdj 
hig'li TelooitieB and low trajeotoriee at the longer ranges. 

Lieutenant Indra oonaidera iliat in any fatnre rifle the c^hre 
will be rednced to '3937 inehes, the bullet being lengthened to 
2} calibres with a weight of '8467 nnoai and a charge of *1741 
onnoes. He giree tables proving that theqe data give the beat 
theoretical resnita as regards flatness of trajectory at ail langee. 

It is probable that if a new rifle is introduced into the Ea^ish 
servioes, approximatton will be made to these proporttona of charge, 
calibre and projectile. 

Bbkakbs on Tabli II. 

la examining this table in Donjanetioa with Table I., it will eaailj 
be seen that the variations are mainly doe to the ratio <d the 
weights of charge and bnllet, and to the length of the lattor in 
calibres. 

The greater the vdooity the flatter the trftjeotoiy. 

To gain maximom initial velocity and oeaseqneiit flatness of 
tr^eotoiy at short ranges, it ia necessary that the ohai^shonld be 
lai^ IQ proportioQ to the weight of the ballet. 

To retain mazitnom velocity and flatness of trajectory at long 
rangea, it is necessary tliat the resistance of the air shonld be at a 
minimnm, and this will mainly depend, on the proportion of the 
weight of the ballet to its area of cross-section, which is veiy 
nearly identical with its lengtli in calibres. 

BiHAUS ox l?uu m. 

In this table the Torions proportions are so arranged aa to be 
easily compared, and to illnstrate the reniaito made on TkblS U. 

II will be seen that, of the new rifles, the "Qraa" of France, witli 
the largest proportional weight of charge to bullet ('21), baa also 
the highest initial velocity (1430), and thattbe"llfartini-Henry'' 
of England, while having the smallest proportional weight of charge 
to ballet (1768), has also the lowest initial velocity (1276). 

The great weight of the English ballet, and its conseqaent greater 
relative length in calibres (2.7) enables it to retain its velocity fori 
longer period, and thus although the trajectory of its flight ii 
relatively high ap to 600 paries, at the longer ranges it exceeds alt 
others in velocity, consequent flatness of trajectory, and extent of 
dangerous sone. 
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There is no donU that by teaaening the calibre and consequent 
weight of bullet, while retaining the present ohaige and relative 
length of bnllet, thna greatly increasing the proportions of charge 
to bnllet; and also, if thought necessary, at the same time lengthen- 
ing the bsrrel; a rifle might be prodnced which shonld combine aJl 
tbegood points of both the English uidGontinraital types. Whether 
the resnlting flatness of trajectory at short ranges, reduction of 
weight of ammunition, and greater reach of bayonet, would com- 
pensate for the great expense, inconvenience, and temporary loes of 
efficiency caused by an entire change of arms and ammnnition 
throughout the servioes, seems extremely doubtful. 

In the meantime we may be thankful that we have already a 
tboroo^hly efficient weapon. 

H. T. 
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PAPER vni. 

UEUOBAin)UM ON OFEBATIONS OF THE 

BENGAL SAPPEBS AJTO MINEHS, 

AT 

GANDAMAK & JAGDALAK, AFGHANISTAN, 

In November and December, 1879. 
Bt Likut.-Colohel E. T. THACKERir, V.C., R.B. 



The 2nd and 6tli Companies of Sappers arrived at Safed Bang 
from Jalalabad on the 30th October, 1879, and were attached to 
the IfltBrigode, 2nd Division, Khaibar Field Force, nnder command 
of Brigadier-General 0. Gongh, C.B., V.C. 

On the 2nd NoTomber, orders were received for these two com- 
panies to accompany a colnmn nnder command of Major-Qeneral 
Bright, C.B., whioh marched from Safed Sang on the 3rd November, 
for the purpose of clearing the road and opening oat commnnication 
-with a force marching at the same time from Kabul, nnder command 
of Brigadier-General Macpherson, C.B., V.C. 

The 6th Company, nnder command of Lieat. Stafford, B.E., with 
liieats. Stanton and Randolph, B.E., bad previonalj been employed 
in patting np the line of telegraph from Landi Kotal to Safed Sang. 
The supply of the articles of warm clothing, shewn in Appendix A, 
had been previously authorised by the Government of India for British 
and Indian Troops, and these were served to the men as received. 
The force nnder Major-General Bright, C.B., that marched from 
Safed Sang on themorningofXovemberlJrd, was composed as follows: 

Guide Cavalry. 

loth Bengal Lancera. 

A Mountain Battery. 

2nd and 6th Companies, Sappers. 

24th Panjab Infantry. 

1 Begimest of Gnides (Infantry). 
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Major-Oeneral Bright^ O.B., and his Staff aocompaaied tbc 
oolamn, and also Brigadier* GenQral C. Groagh, C.B., V.C., com- 
maading the lat Brigade. Colonel Limond, R.E., was Commanding 
Boyal Engineer. The Oftusv of JBc^ Bngineers attached to U» 
Sappers were Ifajor Thackeray, V.C., R.E,, commanding; Lients. 
Campbell, Staibid and Stanton, R.£. 

The force was in light marching order, and was rationed for 7 
days. It reachad SoiUi-^b Pnl on Noramber 4th, JagdabJc on 
the 5th, Kata Sang on the Qtfa. No opposition was met with except 
a few shota that were fired at tike rear guard between Jagdalak 
Kotal and Peiwar. On arriving^ at Kata Sang, a meeting took 
place betweeo Oanaral Bright a>d Biinadifir-aenflnl Uacphemi, 
who had marched trtaa K$bnl without opposition. 

Posts baring been established at Feiwan, Jagdalak Fort, and 
Jagdalak Kotal, the force nnder (general Bright returned to Safad 
Sang, reachin|> that place on the 9th Iforember. 

A portion of the f orae msrdied throngfa tiie celebrated Pari Dan 
defile. This pass is flanked on both sides hj precipitous rocks of 
great height. The width in 13ie narrowest place was not more than 
9 or 10 feet, and only put snffioient to allow of the pase^f^e of a 
oamel with a tail load. 

During these operations, the 2nd Oompany (Sappers) was aur 

itlojed in improring and widening the road and making it passtbls 
or guns. 

At Eate Sang tanks were made in the bed of the streamB for tbs 
horses and camels to water. 

The 6th Company pat up the line of telegraph from Safad Sang 
to Pezwan. The line waa a single one carried for the greater part 
of the distance on bamboo poles. The hills being very steep, tlie 
work entailed much fatigue on the men, and was done in a must 
creditable manner under Ident. Sti^ord, B.B. 

Of the 6th Company all the officers Buffered at different timet 
from fbrer caused by exposure. 

On the 8th NoTember, the Head Qnarten and 5th Company of 
Sappers arrived at Peiwan from Boorkee, and returned to Safed 
Sang on the following day with Oenetal Bright's column. On tb« 
return of the column, orders were received fpr (he 2nd Company, 
Sappers, to be left at Jagdalak Fort^ to atrengthen the post at tbtt 
place and alio at Jagdalak Kotal. I^w dth Company was als> 
left at Peswan to make a f ortafled post, and to tmproTe the road two 
miles beyond Peswan, where there is 4 ateep and rough defile. Tbii I 
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porUon of the rood -waa sahwqnenVtf gmi&y imprtrnd, tlw «Mb 
Mag bhatod tritli ^opowdw Mid g^atiootton, ilndar Liant. Btaflnrd*! 
BftpennteDomoO' 

On the ISth Novembor, Orders wore roceivod for the main portion 
oFGeneral Qon^h's Brigade to inarch from Ssfed Sang to Oandatoak, 
three miles, where it waa proposed to form a permanent camp for 
the winter. From this date to the 14th December, the Head 
Quarters and 5th Company remained in camp at Gandamak. The 
5th Company under command of Lieut. Hitl, R.B., and aU. available 
Ben were employed in demolishing the mina of the old cantonment, 
and rebailding three of the old lines of hnte that had remained since 
t&a fbnnsr occnpation of Qandamak by the British in 1842, The 
waits were bnflt of rongh stone bonlders laid in mud. The roofs 
were constmcted of poles or fmUeei, placed £ or 6 inohee apart, 
nipported npon horizontal beams, which again rested apon vertioa) 
itprightB let into the ground. The roof covering oonsisted of grau 
mata over whieh 6 inches of earth was laid and well rammed. The 
floor consisted of rammed earth, and, being from two to three fbel 
below the level of the ground, the hats formed a complete and 
oomferlable shelter from the oold winds and dust storms, whioh 
Mew with great intensity. 

Dust storms at this season of the year seem to be a prerailing 
feature of the climate of this part of A%hanistaa, continning some- 
timee for three days withont intermption. During the height of 
these storms, the men were prevented from working, their eyes be- 
coming filled with sharp sand. At Jalalabad, the late Amir Shir 
An had oonstracted nndergronnd pits or caves to shelter his troops 
from the dnst storms. 

The Telcf^ph Office at Oandamak was worked by a Serjeant of 
Sappers nnder the snperintendence of Lient. Blnnt, B.E. Condnotor 
White, in dtarge of the photographic department, took some views 
of the oonntry, bat his work was intermpted owing to a telegram 
fram laeBt.- General Sir F. Boberts from Kabul, directing the 
photographic eqaipment to be sent to Kabul, in order that views 
mif;ht be taken of the Bala Bossar and the Sherpur cantonment. 

An old mill had been formerly used by the Afghans in the rivar 
that fiows by Safad Saog. This had been repaired and provided 
with turbines and an improved system of water slnioea, nnder the 
raperintendence of Snrgeon-Major Ameabnry, the Offioer in Medical 
chu^ at tiie Corpa. 
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On the retnm of British Troops in Hfovember, the mill was fonnd 
in good repair, &nd had not been injured by the Afghans dnring 
oar temporaiy evacuation of the country between the months of 
Jane and November, 1879. This mill was now completed with tbe 
sanction of the Brig&dier- General. Three mill stones were worked 
daily ; the whole being plnced under the charge of au intelligent 
Sapper. Large qoantities of grain, barley, and other cereals, were 
gronnd for the Cavalry and Horee Artillery, and for the Commis- 
sariat Department, and a considerable saving of maaiiEd labour wiu 
effected. The erection of the mill was chiefly dae to the energy 
and inventive skill of Dr. Amesbuiy. 

Besides the constmction of the hnts, before mrattioned, parties of 
Sappers under an Engineer Officer were daily employed, under the 
orders of the Commanding Eoyal Engineer, in assisting the Field 
Engineers in laying oat the lines for the different Coips at 
Gandamak, for whom rows of hats were commenced, and also in 
laying out and tracing the profiles for a lai^ fort, distant about 
half-a-mile from the Camp. 

The walls of this fort were constructed entirely of stone boulders, 
laid dry. The shape of this fort was lectangular, with semi-circnlar 
bastions in the centre of the two larger faces. In front of tlie 
entrance was a ditch, which it was proposed to complete with s 
drawbridge. The interior of the fort was laid out in spaces for the 
Hospitals, Commissariat and Ordnance Stores, &c. Large nnmb^^ 
of Ghilzais and Hazaras were employed daily in building the walli 
of this fort. 

The works that were commenced at Oandamak were all 
abandoned ou the march of the 1st Brigade to ICabol, on the lith 
December, orders being then issued for the whole force that re- 
mained to be concentrated al Safed Sang. The Officers preseut 
with the Sappers at Gandamak daring November and December 
were Major Thackeray. V.C, R.E., Commandant; Captain and 
Brevet^J^jor North, E.E., Adjutant and 2nd in Command ; Capf«in 
Stuart, B.S.C, Interpreter and Quartermaster; Lieuts. Hill, R.E., 
and Maxwell, R.E, ; Sorgeon-Major Amesbury in Medical charf^ 

The weather at this time was cold and bracing, the thermometer 
at night reading below freezing point. The small water course that 
flowed through the camp was frozen at night. In the early pert of 
December, the 3rd Company, Sappers, under command of Lieut. 
Dove, B.E., arrived at Gandamak from Landi Kotal, and proceeded 
at once to Jagdalak SLotal for the purpose of strengthening the 



fbyCoOglc 



U7 

fortified poet at that place. The health of the men daring their 
stay at Qandomak contiiined on the whole to be good, bat several 
mea of the compBiues stationed at Pezwan and Jagdalak Buffered 
from pneainonia and dysenteiy, and hod to he sent to the Corps 
Hospital which was established at Oandamak, About the end of 
Norember, a bogler of the 6th Company was attacked and slightly 
wounded by a party of Afghans near the camp at Pezwan, while 
retomiag from a village, and a few days later a Sapper of the 3rd 
Comp&uy was mnrdered close to a village, abont three miles from 
Jagdalak Kotal. His body was found two days afterwards, mnch 
mntilated. It wee afterwards fonnd that the inhabitants of the 
Tillage were implicated in the mnrder, and the village was bnmt 
by a detachment of Sappers nnder command of Major Thackeray, 
who was accompanied by the Political Officer, Captain Tncker, B.S.C. 

From information received by Brigadier-General Oongh, and 
from the fact that the Ghilzai workmen employed on the roads, &c., 
were deserting in great nnmbers daily, a rising on their part against 
08 now appev«d imminent. The Brigadier- General yias also in- 
formed by Major-General Bright, Commanding the 2nd Division, 
that news had been received of severe fighting at Kabul, and that 
our force had been attacked there by immense numbers of the 
enemy, and was warned to hold himself in readiness to advance 
towards Kabul at once, in case of communications being interrupted. 
In consequence of this intelligence, orders were issned on the 13th 
December for a force to march towards Kabul on the following 
morning. The details of this force were as follows : 
10th Bengal Lancers ... 130 men. 
Ko. 5 Company, Sappers, 73 „ 

2-9thFoot 487 „ 

4th Gnrkhaa 375 „ 

The outpost at Pezwan, near the Surkh-ab Biver, was held by 
157 men of the 2nd Gorkhas, 6th Company of Sappers, 1 gnns of 
the Hazaia Mountain Battery, 50 men of the 10th Bengal Lancers. 
&t Jagdalak Kotal, there were the 2Dd and 3rd Companies of 
Sappers, and 40 men of the 2nd Gurkhas. Jagdalak Fort was 
held by 180 men of the 2ud Ourkhas, 2 guns of the Hazara 
Uountain Battery, and 90 men of the 10th Bengal Lancers. 

On the 14th, General Gougb marched from Gandamak with the 
force stated above, reinforcing on that day, Pezwan, by 280 men of 
tile 2-dth Foot, and 187 of the 4th Gorkhas; and Jagdalak Fort 
by 207 men of the 2-9th Foot, 100 of the 4th Goorkhas, and 130 of 
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tits Idh BtfAgtS-LMaeent ttM OiddenAf Aij^nttrt^iVlM iif tfliii 
■wiSl fiie foroe andlBi' BtigkS.lft.Qt/attli &bug\t tutm flhnteMfe, 
wen Kajor Thaclterk;-, T.C., B.B., MiBraftiidteff lllw ^ppm; 
Captain Ka& Braf«t-UMjor Kortb, R.B^ AdjuUort and find in Goa- 
lutvnd; Lients. fiiil aod Hsxwsll. The OfflMn told off to nmeiii 
ftt Safed Sang, were Captain Stuart, B.9.C., InterpieteraQd Quarter* 
master ; Lient. Blnnt, B<,B.. in charge of the WorkahopB and 
Telegraphy ; l>r. Ameiibarj, in charge of the Corpe Hospital. 

The 21th Paojab K'.I., and 3 Companies of the 51et Light 
Infantry, which had been ordered ap from Jalalabad, and I Batter^i 
A Brigade, R.H.A., were left at Bafed Sang. Oeneral Oongh wiA 
bis staff, and two gnns of the naxara Uonntain Battery, whiefa he 
took with him from Pezwan, arrived at Jagdalak Fort on tlie 
evening of Dec. llth. The General made a minute inspection of 
the post at Jagdalak BCotal, which is aitnated 150 yards on the 
west of the road to Eabnl, and distant aboat 4 miles from Jagdalak 
Port. Major Thaokeray was directed to remain in command of this 
post, to strengtlien the defences, Uid to make aD neceaaary arrange- 
ments for holding tiie post This post is aitnated at a height <rf 
6,300 feet above the level of the sea, at the highest point of the nad, 
on the wast side of the Siyah Eob lange of hills. The road slopes 
by a gradual descent towards Peewan, bnt on the other side towards 
Jagdalak Port there is a steep defile commanded hy hills on botli 
sides. 

On arriving at Jagdalak Fort, the Political Offloer received 
positive assarance that a large force ot Qhilzais under Asmsttdlah 
Khan was within 5 miles, and that General Oongh'a force wonld be 
attacked on the following night. 

The mined fort at Jagdalak, in which the troops were encamped, 
consists of two walled enclosures on a hill about 120 feet hi^ m 
the west of the river. Generd Googh at onoe set hia troofs to 
work to strengthen and repair the walls, and to raise stone breMt. 
works (or langat) on the two adjoining hills which were occnpiBd 
at night by picqnets of the 2nd Gurkhas. All the hotsea and 
transport animals were brought inside the walled endoeora, aod on 
arrival of the detachments, which were left the previous evening at 
Peiwan, the troops were assigned their different positions in event of 
a night attack. 

Early on the morning of the 15ch December, it was nptnted to 
Major Thaokeray, conunaoding at Ji^dalak Kotal, liiat shots wne 
heaid on the road to Peswan, about 8 miles from the Eolal, md 
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toaa aftcFwarda a Mirw ci the lOtih Bei^^l Lancen, was seen 
riding slowly np tfae ascent ta the Kotol, leading a rldertees hone. 
The man waa nnable to dismonni on arrivlDg at the Kotal, and waa 
lifted from hia hone, when it appeared that he had been ahot 
tbrongh the ankle. He i-eported that he bad formed one of a pw^y 
of four Bowars of the 10th Lancers, proceeding to Kahnl with 
deepatohes, and a case of chlorofonn, which was nrgently required 
there. On arriTing at tfae broken nnllab, abont three milea from 
the Kotal, they were fired upon by a party of the enemy concealed 
behind rocka close to the road. One of his oomradea was killed. 
He was shot in the leg, the ballet also passing throogh the body of 
his horse. Although badly wounded, he stayed behind to try to 
render assistance to his comrade. He Sred 5 or 6 shots with his 
carbine, and it was not until he found that further reaistauce would 
be useless, that he seized his comrade's horse, and arms, &c., and 
rode off. The body of the sowar who was killed was afterwards 
brought in. Major Tbackemy, with a small party of Lancen, who 
bad come over from Jagdalak Fort, proceeded at once to the spot 
where the men had been fired upon, and there met another detach- 
ment of I^ncen under Captain Seymour Barrow, who had ridden 
orer &om Pezwan. The Lancers captured two men ; and a picquet 
of the 2ii4 Qurkhas, near the spot, caught another man heavily 
armed, and hia jezail appearing to have been recently fired. These 
men were afterwards tried by a Military Commission. The man on 
whom arms were found, waa sentenced to death, bat his sentence 
was remitted by order of the Brigadier- General, the Political Officer 
having represented that he was in the employ of a friendly Khan 
who accompanied the force. During the 15tb, the earthwoika at 
Jagdalak Kotal were strengthened, and trarerses were pnt up 
across the banquettes, at distances of from 15 to 25 feet, measured 
along the interior slopes. The travenes were made with stout 
planks, 16 to 18 feet loDg, 1 foot wide, and 1| to 2" thick, placed 
on end, and let into the earth. The planks happened to be on the 
spot, having been bronght tothe spot by the Ghilsai workmen be- 
fore they deserted, for the purpose of roofing in a temporary but, 
which was being built for a hospital. As an attack seemed highly 
[nvbable, water tanks were also constructed by digging excavationa 
abont 6 feet long, and 2 to 3 feet deep, and covering the holes with 
waterproof sheets. A larger tank waa also made, bat was not found 
to answer as well as the smaller ones, as leakage took place at the 
inaction of the sheets. The 2iid and 3rd Companies, Sappers, were 
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employed all day at thoae works. In the evening, the detachments 
from Fezwan, nader conun&nd of Oolonel Daunt, 9th Regiment, 
including the 5tli Company, Sappers, with Brevet-Major North, and 
Liente. Hill and Maxwell, arrived at the Eotal, and proceeded at 
once to Jagdalak Fort. 

The rear guard was fired npon by the enemy ahortly after leaving 
the Kotal, and a detachment of the 10th Lancers was sent ont from 
Ja^alak Fort to its assistance. By order of the Brigadie> 
General, the Company of the 2nd Onrkhas at the Kotal was re- 
lieved by a Company of the 4tb Onrkhas from Fezwan, the former 
company marching back to Fezwan. Meanwhile at Jagdalak Fort, 
the work of Btrengthening the rained walls went on all day. In the 
opper enclosure were qnai^red the 10th liuicers, 2nd Onrkhu, 
and the Uoantain Battery, and here also were placed the tents of 
tKe G-eneral and his Staff. In the lower enolosnre, all the remain- 
ing troops, and the transport animals. The force at Jf^alak Fort 
was then compared as follows : 

dth Regiment 500 m^i. 

SndGnrkhsfl 180 „ 

4th Gurkhas 386 „ 

Hazara Mountain Battsiy 4 guns. 

5tb Company, Sappers 73 men. 

10th Bengal LauoerB 210 „ 

Altogether nearly 1400 men. 

On the glacis facing the direction from which the Ghilzais were 
expected to approach, wire entanglements were placed. Towards 
evening, intelligence was bronght in that the enemy were approach- 
ing, and jost before sunset, a body of about 50 or 60 armed men 
conld be clearly seen on tbe top of a hill aboat 1200 feet above the 
level of the valley, and distant about 2500 yards from the fort 
Preparations to resist a night attack were then made. The 9th 
B«giment and 5th Company, Sappers, manned tbe three walls of 
the lower enclosure, having with them 2 mountain guns, while the 
upper enclosure on the east side wka guarded by tbe mountain 
battery ; on the south by the 10th Bengal Lancers, and on tbe 
west by the Qurkhas. Soon after sunset, the enemy began to 
move down the hill with the object of cutting off some of the convoy 
which had not yet arrived. This movement was frnstrated by a 
strong party of Lancers under Major England, which brought np 
the rear. By 6.30 p.m. all were safe in camp, and the troops plsced 
in position. Almost all the tents were struck and fires put out. 
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The enemy commeDced firing at 1000 yards dietanoe, and becoming 
balder at having no response, crept np within 500 or 600 yards, and 
oommenccd firing at the fort. One party of them got round to the 
■onth and ascended a am&U hil] abont 400 yards from the fort, from 
which they were qnickly dislodged by a volley from the Onrkba 
[Hcqaet. Firing continned ontil 10 p.m., and then ceased till dawn, 
Tbe lancers made an excellent ehenavie de fries with their lances on 
the Bonthem parapet, and each man lay in readiness under oorer. 
At Fezwao, and at Jagdalak Kotal, the night passed off qnietly, 
and no attacks were made on tbese posts. 

At Jagdalak Port, on the morning of the 16th, the enemy was 
found to have retreated to the hill on the east of the camp, and was 
ragaged in throwing ap breastworks, apparently with the expecta- 
tion of oar attacking bhem. The troops were employed daring tbe 
day in improving the defences, and took no notice of the enemy 
beyond posting two ontlying picqaeta, which exchanged a few shots 
with them at long distances. It was believed that the attack of the 
previons evening was not by Asmatnllah's men, bat from those 
commanded by Mamnia Khan, Chief of the Langa Kbels, who had 
with ^I'm Abdul Knram Khan, who commanded the Afghan forces 
at Charasiab. 

The strength of Asmatallah's force waa reported to be aboat 
5,000 men. At this time there was no telegraphic commnnication 
with BJibnl, the wire having been cnt in many places, and large 
portions carried away. Heliograph eigoalling was carried on between 
Jagdalak Fort and the Kotal and Pezwan. The latest news from 
Sir F, Roberta was that he hoped for the speedy arrival of reinforce- 
ments, and that the troops were entrenching themselves at Sherpnr. 
Daring the day (16th) a strong breastwork was thrown ap, 100 
yards in front of the east side of Jagdalak Fort, to be occapied at 
mght by a strong picqnet, to check any rash on this side. To pro- 
tect the working party, half a company of the 9th were sent oat to 
drive the enemy from the hill side, from which they had com- 
menced firing in the early morning, and getting within a range of 
500 yards, sncoeeded ia killing fonr, causing the remainder to re- 
treat to their gaixga* at the top ot the hill. 

While the working party was digging, a number of rupees, bearing 
date 1835, were found. Some were Qovernment rupeoa, some be- 
longed to Native States, and a few were of Kabul, all were bright 
as if &e8h from the mint. Towards evening the covering party of 
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the 9th waa nitbdrawn, and two small mines of gnncotton were 
placed in tbe north east glacis. 

At Jagdalalc Kotal, the earthworks were farther stren^hened, 
and the ditoh deepened and improved. A signalling post was es- 
tablished at the top of the high hill on the east of the road, and an 
Engineer Officer waa told off daily to proceed to the post, to conduct 
the signalling operations. Owing to the hills that intervened be- 
tween the Kotal and the Fort, it was impoesible to signal direct 
between the two stations, so that messages received from Peswan 
had to be sent to Signallers' Hill, from whence they were flashed to 
Jagdalak Fort. Another signalling post was established on the 
west of the road, about a mile distant from Jagdalak EotaL 

Early in the morning of December 17th, Major Thackeray, taking 
with him the 3rd Company of Sappers, with Lienta. Dove and 
Randolph, R E., made a reconnaissance of the gronnd to the out of 
the road leading from the Eotal to Pezwan, with the object of as- 
certaining if it would be possible to constmct a better road than the 
existing one, so as to obviate the necessity of the convoys pasaiog 
tlirongh the defiles and broken ground between the Eotal and 
Pezwan, in which the enemy conc^ed themselves for the pnrpose 
of attacking the convoys. Lient. Campbell, B.E. remained in 
command at the Eotal with the 2Dd Company, Sappers, and a 
company of the 4th Onrkbas. The reconnoitring party proceeded ' 
abont three miles along a path tfaat rnna near the foot of the high 
range of hills, that stretches in a northerly direction nearly parallel 
to the road. This path was found to be much cat np by deep 
ravines, and it being evident that no advantage woald be gained by 
adopting this line for a road, the party was ordered to retnm to the 
Eotal. At this time, abont 11 &.m., the enemy's infantry with 
some mounted men, waa observed in great force on the west of the 
road, posted among the ravines where the convoy had been attacked, 
and at the sune time a column of onr troops was seen to be ad- 
vancing from the Eotal, with the object of attacking them. On 
arriving at the road, the reconnoitring party was met by the latter 
colnmn, which had been sent ont from Jagdalak Fort in the morn- 
ing by Brigadier-General Gongh, for the purpose of escorting the 
mails, and opening out the road. 

Major Thackeray placed the 3rd Company, Sappers, at the dis- 
posal of the Officer Commanding the Force, An official report of 
the action that ensued waa given in Brigadier- G-eneral Qongli'i 
despatch, dated, Eabol, Dec. 26th, and pablished iu the Londm 
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OtaeUe, which it is nnnecessary here to recapitalato. The 3rd 
Company, Sappers, ander command of Lieut. Dove, R.E., performed 
excellent service during the action, as skirmishers. The casnallies 
on onr side wore very few. One man of the 9th was badly woanded 
in the neck, and a sepoy of the Onrkhos was badly wounded. Cou- 
Bidering the cIoaenesB of the range from which the enemy fired, the 
small loss on onr side was very remarkable. Kan; men of the 
enemy were seen to fall. They were accompanied with banners and 
tom-toms, and shonted " Kafir " as oar men advanced to the attack. 
While retnming to the Kotal, the Political Officer, Captain Tncker, 
informed Major Thackeray that he had received information that 
the inhabitants of a village eitnatad abunt three miles from the Kotal 
to the west of the road, were implicated in the mnrder of the Sapper 
sepoy, that had taken place a few days previously. The Brigadier- 
General having anthorised the destrnction of the village, Major 
Thakeray, accompanied by the Political Officer, and taking with 
Mm the 2[]d Company, Sappers, nnder Lient. Campbell, E.K, 
marched to the village along a difficalt monntain path. On arriving 
at the top of a hill that looked down on the village, some of the 
enemy were observed on another high hill on the opposite side of 
the village. Leaving half the company on the crest of the hill to 
<u^ as a reserve. Major Thackeray, with Captain Tncker, who 
kindly consented toaccompany the party, and Lient. Campbell, B.E., 
vith the right half of the company, descended the hill which was 
very steep, and covered with large stone bonldera and bmshwood. 
The bats were set on fire as rapidly as possible, and the party re- 
turned to the ridge where Lieut. Gordon was posted. There was 
no time to be lost as it waa becoming dnek and the enemy appeared 
to be ooming down from their side. The village was completely 
hnmt, aa well as a large quantity of straw and fodder, which oonld 
not be carried away. The party arrived at the Kotal about 7 p.m. 
About 9 p.m. the enemy made a night attack on the post, chiefly 
from the east side. They kept np a smart fire, hnt the night 
being dark their aim was high, the only effect of their fire being 
that a few tents and tent poles were strnck. The Sappers and 
the detachment of the 4ith Gnrkhaa under Lieut. Bolton manned 
the walla, and returned the fire from one face only, the remainder 
keeping in reserve ; and the enemy finding that nothing waa 
to be gained, drew off at about II p.m. with the loss of some of 
tbeir men. 
December 18th at Jagdalak Kotal was speot in improving the 
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defences and completing the wooden trsTerees which had proved of 
great Berrice in the last night's attack. 

The trench on the west aide of the post was also completed. The 
larger water tank was completed. The enemy shened in some force 
on Signallers' Hill, bat this did not interfere with the nana! day 
signalling as the party went ont to the post at the west aide of the 
Eotal. At night the snrronnding hills were lit op by the enemy's 
fires. These fires which were made with dty wood and bushes, 
seem to hare been lit partly for narmth and cooking pnrposes, bnt 
chiefly with the otgect of deceiving ns as to the enemy's nnmbers- 
From the large nnmbers of firea, and from their close proximi^ to one 
another, it is donbtfnl if parties of the enemy conld have been posted 
at each fire. At Jagdalak Fort, the work of improving the defences 
was continued. The work done on the two previous days had greatiy 
strengthened the poHition. It was stated that a nnllah (priest) of 
Qhazoi, by name Maski Alam, had been inciting Asmatollah to a 
religions war against the infidels. This mnllah was mainly instru- 
mental in inciting the attacks, both at Kabul and Jagdalak. There 
was some shooting on onr side, apparently with saccess, 
aa the enemy almost entirely withdrew from the higher bills that 
commanded the position, and confined himself to annoying and 
interrupting the commnuications between Jagd&lak and Pezn^n 
Kotal. During the day, a party nnder Lieat. Straghan, dth Foot, 
was sent oat to destroy a village, as a reprisal for some of its in- 
habitants firing on onr troops. Some sharp firing took place, bat 
the villi^ was bnmt, and the party returned to camp. AH chaoce 
of an assault by the enemy on the position at Jagdalak Fort was non- 
rendered fntile, the position having been thoroughly strengthened, 
and outworks thrown up by the Sappers under Major North, R.E., 
and the troops left in camp. 

Genera] Charles Oongb, on the evening of December 19tb, was in 
a position to push on to Sir Frederick Roberts' support at Kabnl, 
as a very lai^ convoy of prisoners and stores, under the command 
of Colonel Norman, 24th P.N.I., arrived aaiely in camp. The irhole 
of the conntry between Gandamak and Kabul being in arms against 
OS, the convoy business was not carried out without risk and loss of 
life ; for although the natives of the country, whether Ohilzais or 
Hazaras, will not meet our troops in the open, they were at this 
time sufficiently nnmerouB to haxass very considerably the long 
string of helpless baggage a-ni'mnlB and camp followers, which en- 
tailed their protection by a consideiable force of all arms. A small 
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column was (old off diiily to meet all convoys coming from Gandamak, 
and Tarely a day passed without a skirmish, in which, however, onr 
loss as a rule was very trifling. One of the most severe of these 
skirmishes took place on Dec. 19th. A force, coDsinting of 200 of 
the &th Foot, 100 Gnrkhas, 2 monntaia gnus, and a squadron of 
the 10th Bengal Lancers, nnder the command of Major Roberta, 9th 
Kegiment, sallied out from Jagdalak Fort, shortly after aunrise, 
to meet the large convoy which was expected from Pezwan. As far 
as the Kotal, this little force met with scarcely any opposition, 
except at a spot where the pass narrows considerably, which was 
partially enfiladed from one of the enemy's ranges. Here the fire 
was hot. Captain Broadfoot bronght his gnna into action, and 
after a few rotrnds, rednced the enemy's fire sufficiently to allow the 
ooloma to mn across withont serious loss. On reaching the Kotnl, 
Major Thackeray, commanding the poet, warned Major Roberts to 
prepare for a stoat resistance, as large nnmbers of the enemy had 
been observed moving down from the higher mountain ridges, with 
standards. Abont noon the advanced scouts came into contact with 
the enemy in the rayinea abont fonr miles from the Kotal. A brisk 
fire was kept up the whole day, the enemy replying with Enfields, 
SnideiB, and Jezails, to the fire of oor Henry- Martinis, varied with 
the loader reports from Broadfoot's gnus, which made excellent 
practice. As Major Boberts' inatrnctions were confined to gnarding 
the main road for the advancing convoy, he confined the operations 
of the column to holding all the ridges commanding the roadway, 
until the sound of Colonel Norman's gnns annoanced the arrival of 
the convoy, with 1200 baggage animals. At one time the enemy 
moved down in great nnmbers on the left flank, but the fire of the 
monntain gnns oansed them to withdraw hastily to the ravines and 
inaccessible coverts. Meanwhile the long string of oameb, males, 
and escort passed safely by, eveotoally reaching camp at Jagdalak 
Fort withont loss of any stores or ammnnitton. Onr casualties on 
this occasion were five men severely wounded, one dangeronsly. 
The enemy proved themselves adepts at this kind of warfare, whea 
they are able to keep under cover of rocks and stones. 

At J^dalak Kotal, in the morning, Major Thackeray had 
heliographed to the General that the enemy had commenced build- 
ing a langa (stone breastwork) on the east side of the road, above 
the narrow pass between the Kotal and Jagdalak Fort, and the 
General having signalled to drive tie enemy ont of the tatigaa, if 
possible. Major Thackeray started from the Kotal at abont ii p.m., 
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vitb the Srd Company, Sappers, with Lieots. Dove and B*ndolpli, 
R.E., and a detatchment of 18 men of the 4lih Gnrkbas, under 
lAeut. Bolton, B.S.C., for the parpose of drivinf; the enemy from 
their aangat, nhove the pass. Lient. Campbell, B.E., remained in 
command at the Kotal, with the 2iul Company, Sappers, and the 
remainder of the Company of the 4th O-arkbaa. The enemy ap- 
peared in coneiderabte force in the eangae on the higher crasts of 
the ridge, and kept np a brisk fire, but withont causing any casntl- 
ties, as the natare of the ground enabled the men to keep nnder 
cover, nntil arriTing at a point below the aanga nearest to the 
Jngdalak road. Here the men wtsre halted, nnder cover, for tuo 
or three minntes for breathing time. Then a msh was made up 
the 8t«ep ascent by the main body, nnder llfajor Thackeray, a de- 
tachment nnder Lient. Dove advancing a little higher np the ridge. 
The detachment of the 1th Qarkhas, nader Lient. Bolton, advanced 
still higher up the ridge, and captured two tangea on the higher 
spaces. The party remained in the aangai nntil 5 p.m., by wliich 
time the rear goard of onr oonvoy moving from Peswan, had pas§ed 
the Kotal. Abont 2 p.m., the enemy were afaaerved to be advancing 
in considerable force with standards and banners from the hille 
east of the ridge. Their advance was made in regular order, some 
were dressed in white and some in A^AaK, and ai\ appeared to be 
armed with gnns, rifles, or jezails, and Afghan knivea, and ttdvart. 
Lieut. Campbell, who bad been left in command at the Eotal, sig- 
nalled that tbey were advancing in three detachments, sjid at about 
4.30 p.m., they attacked the eangat captured in the morning. Tbey 
approached under cover of the rocks and stores, and opened a heavy 
fire which was replied to by the Sappers and Qnrkbas. The men 
were ordered to keep well under cover. One of the enemy's stan- 
dards fell, and their advance was farther checked by the fire of 
Broadfoot's guns, which by this time had reached the Kotal, 
escortii^ the convoy on its way to Jagdalak Fort. As the convoy 
had now passed the Kotal, and the enemy were in great force, the 
Sappers and Gnrkbas were ordered to retnm to the Kotal. This 
was effected withont any caau^ties on onr side. The enemy kept 
np a heavy fire, and at one time seemed inclined to come to close 
quarters. The detachment of Gurkhas performed excellent service, 
ia covering the retnm of the party to the Kotal. Before leaviog 
the ridge, the Sappers destroyed six of tbe enemy's tangaa. The 
party nnder Major Thackeray bad scarcely reached the Kotal, when 
the enemy descended the hill, and commenced a heavy fire from the 
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rucks at the east side of the Kotal. It yraa oow d-aak. The Sappers 
uid Gurkhas lined the parapets, and replied vigorously to the 
eaemj'a fire. The European signallers also did good eerrioe on 
hia occasion with their Henrj'-Martinis, and killed or -wounded 
BevenJ of the enemy. 

During the whole of the day, the conduct of the 3rd Company of 
Sftppeie under their officers, Lientenante Dove and Randolpli, B.E., 
wu excellent, and they behaved with great steadiness and bravery. 
Serjeant Bradford and the Native Officers shewed great coolness 
ud courage, both at the capture of the tanga§, and during the 
retnm to the Kotal. As it grew darker, the enemy's fire slackened 
ft little, but about 9 p.m. waa again renewed. Aa their fire, although 
heavy, appeared to do no harm, onr men being well protected by the 
parapet and traverses, orders were given only to aim at the flashes, 
tnd to expend as little ammunition aa possible. The Ohilzaia 
taised much shouting, and called upon the Ifnssnlmea to come out 
of the fort and join them. Receiving no replies, except as oc- 
ouional volley, they seem to have beoome disheartened, and with- 
drew at abont 10 p.m., without causing any casualties. 

At Jagdalak Fort, on Deoember 20th, news was received by 
Oeneral Oough &om Sir F. Roberts, from Eabol, dated 18th 
Deoember. Sir F. Roberts wished Qeneral Qough to advance at 
ODce to E&bal, taking np on his way Colonel Hudson of the 28th 
NJ., who commanded the post at Latabaod, held by 700 men, and 
2 gnus. The troops told <^ to accompany General Gongh in his 
advance, numbered altogether about 1400 men, details as follows : 

dth Foot, 450 men. 

Detachment, 72nd Highlanders. 

2nd and 4th Oarkhaa, 800 men. 

5th Company, Sappers, 73 men. 

Hazara Mountain Battery, 4 guns. 

Detachment, 10th Bengal Lancers. 

Pezwan was held by a detachment of the 24th P.IT.I., 2 gnns 

B.H.A., 6tfa Company of Sappers, 1 Troop lOtb Bengal Lancers. 

For the garnson of J^dalak Fort on General Qongh's departure, 

the following troops were detailed : 

7 Companies, 24th P.H.I. 

180 men, 10th Bengal Lancore. 

2 guns, Hazara Mountain Battery. 
At Jagdal&k Eotal, December 20th was a quiet day; theearth- 
worka were strengthened, and a small abattis was placed on two 
»ide6 of the post. 
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tiient. Blunt, R.E., Superintendent of Instmcfion in SignailiiiK 
and Telegraphy, to tbe Sappers, arrived at the Kotal, aD^ took 
charge of the signalling opemtionB. 

On Snnday, Dec. Slat., General Charles Gough, with his force 
detailed above, marched from Jagdalak Fort at snnrise, tiai 
reached KAbnl on Dec. 23rd, without having met with aaj oppo- 
sition. The march is described in Genend Gongli's despatch, 
dated Kabnl, December 26tb, 1880, published in the London QaieOt. 
The enemy- appeared to have almost entirely Trithdrawn from tbe 
hills east of Jagdalak Kotal, very few being visible. The weather 
at this time was dry, and very cold at night. The health of the 
men was good. Advantage was taken of a qaiet day to serve ont 
some articles of warm clothing that had arrived with the convoy 
on the 19th, to the two companies of Sappers at the £otaL 

December 22nd passed qnietly, both at the Eotal and at 
Jagdalak Fort. At tbe former post, a portion of the imfiaiBhed 
hnt was roofed in with grass mats and earth, to render it fit for a 
hospital if required. The post now was as strong as it ooold well 
be made, and capable of resisting tbe attack of any force that so 
enemy unprovided with artillery would be likely to bring against ii 
Flat spaces were constructed on the south side of the post, outside 
the entrenchment for the transport animals. These were protected 
by an earthen traverse on the east side. Immediately in front of 
the flat space was a steep hill, at the bottom of which was the water 
course, from which the garrison procured their water. 

On the 23rd December, tbe small force garrisoning Jagdilak 
Kbtal, was composed as follows : 
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The English Officers present were : 
Major Thackeray, V.C, B.E., Commiuidmg the Gan-iaon. 
Lient. Blunt, R.E. ; In charge of SignaUing. 

„ Dove, R.E. ; Gommauding 3rd Company, Sappers. 
„ Randolph, B.E. ; Attached to do. 
„ Campbell, B.E. ; Commanding 2nd Company, Sappers. 
„ Gordon, R.E. ; Attached to do. 

At abont 2 p.m., the enemy appeared adracoiog along the crest 
of the ridge to the north east of the fort, and as they were in force, 
the signalling party which had proceeded in the moming to 
Signallers' Hill, retomed to the Kotal. 

The European signallers were told off to pick off men trying to 
cross the road between the Kotal and Jagdalak Fort, and the 
Sappers and the 24th P.N, I., under Snbadar Jowakir Kb&a lined 
the parapets; the front ranks in the banqnottes, and rear ranks 
remaining at the foot of the banquettes. The enemy, whose nnm- 
liers oonld not be ascertained, sncceeded in approaching to a distance 
of abont ISO yards, and kept ap a heavy fire, which was repUed to 
Tigoronsly, by the Sappers and Panjab Infantiy. The enemy's 
Gre was <diie9y directed on the east face of the fort, and particularly 
on the entrance gate, which was blocked with earth and planks. 
Sepoy Saltan All of the 2nd Company, was killed while receiving 
orders from Major Thackeray. The men were kept well under 
cover. At abont 2.S0 p.m., the enemy were firing at ranges from 
150 to 800 yards, and erected some aangat on the principal spurs. 
The east face of the fort was manned by the 2nd Company, Sappers, 
nnder Lient. Campbell, B.B., and by the 24th P.N.I., under 
Snbadar Jowakir Khan. The enemy kept well nnder cover, behind 
bmshwood and rocks, and received reinforcements along the ridge. 

They also opened a fire which threatened to be tronblesome, &om 
a hill abont 200 yards in front of the fort, and from the higher 
spnrs beyond, which rendered it impossible for the garrison to 
reply to the former without being exposed to a planging fire from 
the apper spars. A nnmber of sandbags which had arrived the 
previous day, were brought into nse, and a row of sandbag loop- 
holes was oonstmcted along the north parapet nnder the snperin- 
tendenoe of Serjeant Hay, and Snbadar Jewan Singh c^ the 
Sappers. At about 4 p.m., while directing the fire from the east 
face. Major Thackeray was stmok by an Enfield bullet in the right 
■rm. At about this time, fire was opened by the enemy from the 
ridge that conim&nded the west face of the fort, at a distance of 
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aboDt 300 yards. This, necessitated the nutnniD^ of the rear or 
Bouth face which was exposed to the enemy's fire, irom the high 
ground in front of the fort. The 3rd Company of Sappers, under 
laent. Randolph, R.E., were then posted in the flank bastions, and 
along a portion of the south face which waascreened from reverse fire 
by some grain bags and engineering stores, that had been placed 
in the Quarter Qanrd tent behind it. A sandbag traverse was also 
commenced across the gorge of the bastion, at the south-west corner, 
by Sergeants Bmdford and Lowden of the Sappers, to screen the 
men from reverse fire. The completion of the traverse, however, 
had to be deferred until after dusk, as the men were obliged to 
expose themselves when filling the sandbags. 

At 6 p.m., the sky being clear, and the moon having risen, objects 
were still to a certain extent visible, and fire was opened by the 
enemy behind the spur, situated 100 yards from the south east 
bastion. The hill at this point is very steep, and the enemy was 
completely protected from oar fire. 

Twice or thrice, after mnch dmmming and shouting, the enemy 
shewed in force on the crest of the sptir with the intention of as- 
saulting, bnt volleys Irom the fort drove them back under cover, 
from which they kept up a moderate fire. ' At this time, the enemy 
were firing from all round the fort except the left front, but the 
men being kept well in band by Lieut. Dove, B.E., near the ex- 
pected points of assault, and the light being dim, the men escaped 
without casualties. 

The attack on the rear of the fort having failed, the enemy 
ceased firing at about 10 p.m., and were heard returning frooi the 
direction from which they had come. A few shots were fired by 
them at sunrise next morning, but no force nas observed. 

This was the final attack of the enemy on Jagdalajc Kotal. The 
fort was afterwards held by 2 or 3 Companies of the Slst Light 
Infantry, and by 2 mountain guns. 

The Sod and Srd Companies, Sappers, remained at the Kotal 
until the following month, and then moved forward to Lataband, 
where they were employed in improving the' road and iu other 
works. The 6th Company, Sappers, was also moved forward from 
Peewon to Jagdalak Fort, there taking the place of the 5th Company, 
which went with General Cough's force to Kabul. 

E.T.T. 

Januari/, 1880. 
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LUl of Articles of Warm Olothi'ng, oaOumMd for BriH»h and Nativt 
Troopt in Afghaniatan, in 1879-80. 

Bkitish Troops. 
Waterproof sheets, Englieli .. 

Jerseys 

Warm socks, pairs 

Foshteen, or wadded coat, or other snitable warm 

garment 

Boots, pairs 

Gaps, Balaclava 



Natitb Tboofs. 



Warm socks, pairs ... 
Waterproof sheet 
Mittens, pain ... 

Blankets 

Poshteens 

Shoes, native, pairs 
Cape, Balaolara 



Blankets, oonntrj 

Putties, pairs 

Poshteens 

Warm pjjamas, pairs 

Shoes, pairs 

Waterproof sheet ... 



FOLLOWBBS. 
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PAPER IX. 
REFOBT ON THK 

FORTRESS OF GHAZNI, 

6t Captain ikd Bbbvbt-Majob £. il. Labuinib, B.B. 



No. 137 B.E., dated Shekabad, 28lih AprU, 1880. 
From — Captain E. M. Labhinib, R.E., Commanding Bojal En- 
gineer, Ghazui Field Force, 
To — The Depnt^ Adjutant and Qnarter Master General, Kabnl. 

In aocordanoe with instmctions receired on the arriTal of the 
division at Ghazni, I have the hononr to anbrnit, for the infonna- 
tion oE Lieutenant-Qener&l Sir D. M. Stewart, a report apon the 
fbrtreae of Ghazni and the present state of its defence, with phin 
and sketches to accompany it. 



No. 851 K., dated Kabnl, 2od Kay, 1880. 
Bemark by Libotskant- Gbnbbal Sib D. M. Stbwabt, E.C.B., 
Commanding in Northern Afghanistan. 
In snbmitting the acoompanying report on the defences of 
Ghazni, I have nothing to add, bnt that the actual oonditaon of 
the defences at the present time appears to be very correctly dea- 
cribed in the report. 



Bepobt upon Ghazni. 
Taking into consideration that fnll acoooutfl abeady exist re- 
garding the position and situation of Ghazni in a geographical 
and dMcriptive point of view, it appears onneoessary to make 
any further remark beyond stating that its height abore sea-level 
appears to have been over-estimated by several hundreds of feet, 



fbyCoOglc 



174 

and that the perimeter or total (urcnit of wall giveii i 
reports as 1,750 yards, inclusive of the citadel -mil, is, after carefhl 
measarement, found to be 2,175 yards withont the wall of citadel 
being included. 

2. With a few slight exceptions to be noted hereaftor, nothing 
whatever either in the shape of repair or new building appears to 
have been done since the dato of our last occapancy, nearly for^ 
years ago : hence the whole has fallen into a state of min and 
decay. 

A mined citadel, broken and nseless parapets, cracked and 
tnmblodown towers, crumbling curtain walls and a silted-np diteb, 
are all that remain of the once famons stronghold of Ghazni. 

3. At the present moment a breach exists, extending from the 
torreplein of the citadel to the main ditoh on the weet«m front, 
and in two places in the sonthem face gaps, caused by the ^tiling 
down of portions of the curtain wall, hare been so feebly repaired 
and are so accessible, that a party of sappers could with crowbars 
and other tools form practicable breaches in the coarse of a few 
minutes, and that without any loss, as the flanking towers are here 
utterly broken down and nseless. Even were these points non- 
existent, there are but comparatively few of the cortains capable 
of withstanding the explosion of a few bags of powder withont 
falling down, and forming more or less practicable breaches. In- 
deed, such is the wretchedly feeble condition of some of these 
walls, tJiat a battory of field artilleiy would probably be able to 
breach them with but a very snuill expenditure of ammunition. 

i. The original brick and stone facing has, speaking generally, 
stripped and fallen aS the walls and towers, leaving the earthen 
backing exposed to the weather, reselting in a considerable dimina- 
tion of the original thickness ; and the consequent weaksMs has 
been farther increased by portions of the walls and ramparts having 
been hollowed out behind, to serve as dwelling places for some of 
the city people. 

5. The Mvr-de-rondet or Fantse braie, as it was termed in former 
reports, has, with the exception of that on one front, almoat en- 
tirely disappeared, and has, apparently, with the upper portion of 
the escarp slipped or been washed down into the ditch, which has 
consequently become shallow and of little value as an obstacle. 

6. No further demolition would render QhaBni less important 
than it is as a fortress ; and taking into consideration its vny 
defective constructioc, and the fact that from its sitoation a com- 
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buuid of fire and obeerration will always be obtainable over the 
whole of it, no amount of repair coald give it any real importance 
m oanse anj loas of time in redncing it. 

Northern JPaca, A — B (Tlaia I). Has suffered Ishb from decay than 
aoy of the others. Tha Mur-de-rondes ]a in ngoodBtateofpreaerva- 
ticm, and the ditch haa not silted ap ; tbe parapet also is still in fair 
order, bnt insidfl the nmpart has fallen away from it la many 
{daces, leaving it without banquette, and in others hooses have been 
hnilt np BO M to render it nseless. The Kabul gateway appears to 
!i»Te beeD cleared, and to a certain extent repaired since it waa 
Uown in by ns, and the screen wall is also in bir order. The walls 
of tbis &ce was decayed, but not entirely stripped of the outer 
facdag, and some of the towers are fairly perfect; bnt owing to 
the minons state of the rampart on the inside, this front has no 
real strength bo far as the wall is coitcemed. 

Eattern Face, B — O (Plate I). Here the J/vr-de^ondet has dis- 
appeared, and the slopes of the ditch become moie easy. The E!an- 
dahut, or BKEaar, gateway in this &ce oonsiste of a domed bnilding 
with gatesopeningstnughtthroiigh, andnot as at the Eabnl gateway, 
where the inner gate is at right angles to the first or outer. There 
is a broken-down tower and screen w^ in front of the Eandahar 
gateway, bnt oot of a snfficienl height to serve its purpose. The 
ditch in front of this gateway has been filled up for a length of 
aboat fifteen yards. The walls of this front are much damaged, 
and a partial gap has been repaired by a wall which, though 
carried up to nearly the original height, is thin and constructed 
of brohen brioks, small stones and rubbish, without any binding 
material. 

The lai^ tower or bastion between this face and the southern 
is perhaps the best preserred portion of the whole fortress, and was 
apparently added after the original design of Qhazni had been 
completed. The brickwork is still in great part perfect; bnt as 
the upper portion is merely a thin wall with rooms inside, the 
strength of this tower is more apparent than real. 

Bouihomfaee, — D (PlaU I). Is in a miserable condition as re- 
gards defensive power ; two of its curtains have had large gaps filled 
up to a height of IS or 20 feet with mere apologies for walls. The 
Mur-d»-rondea has entirely disappeared, and the ditch, which is 
here at a considerable distance from the wall, has become a mere 
shallow paddle ; and as tiie foundations of the walls are here but 
little above the level of the edge of the ditch, it is a perfectly easy 
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■lope from the ditcb to the nail. Tbe towers on tbig side are macli 
split and fallen down, ftud the Itanah, or water gateway, has lost 
one of ite towers, hss no screen wall, and, like the Kandahar ga>te- 
wa^, opens straight into the town, whOst in front, and for many 
ywds on either side, the ditch has been filled np. 

The outwork which formerlj existed on the right bank of tbe 
Ghazni rirer, protecting the approach to the bridge in front of this 
gateway, has nearly disappeared ; only a moond, abont six feet high 
and 40' X 26', with a couple of wing walls now remains. 

Wetlamfaee, Z) — A (Plate I). Derives any strength itmaypos* 
sees from the steep slope upon which the wall is boilt, as there is no 
lampart whAtever, and the wall is pierced by many openings 
serving as windows to the honses bnilt against the interior. In 
this face is the breach (marked a in plan) already spoken of as 
extending from the citadel downwards. 

Ciiadd. — A house with oonrtyard, oocnpying in all an area of 
W X lS<y, has been bnilt on the terreplein, otherwise nothing 
has been done since the towers, &o., were blown down in 1842. 
The new building has no loopholes nor other means of defence. One 
of the towers at the end having a balcony and glass windows. 

Well. — The well shown in the plan is lined with biiok, is 4 feet 6 
inches in diameter, has a depth of 73 feet, and at present has 2 feet 
of water in it. 

Magaiane. — A rectangular enclosnre, with walls abont 20 feet ic 
height and 2 or 3 feet thick, with a bnilding inside consistiag of a 
series of domes of bat little strength ; tiie amount of ammunition, 
^., found was hat small. 

Qans. — The guns fonnd were ten in number, all braes or bronze ; 
four about 8 inches average diameter of bore and sis 3-ponnders. 

City. — Is merely an assemblage of wretched booses, with nothing 
deserving the name of a street. 

E. H. LARMmiE. Captain, B.E. 

Commanding R. E., Ghazni Field Force. 
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PAPER X. 

THB 

BATTLES OF HALIJAS AND ZEWIN, 

IN ARMENIA, IN 1877. 

IFrom tJu " Bulletin de la Bewiion des Offiden," heirig a trantlation 
from a paper by Baron Rudolf von Sehluga* in the Autlriart Beview 
of BireffleuT.'i 

TbANSLATKD BT IduOB C. WOODWAKD, B.E. 



Whex in the Spring of 1877, Russia decided on declaring war 
■g&inst Tnrkej, the latter was in a critical position, and bj no 
means in a position to saccessfnlly defend the extensive frontiers of 
her territory. In the A^tic portion of the Empire eveiy kind of 
preparation had been neglected ap to the moment of the actual 
declaration of nar, except in the case of Kars, which had been 
armed and provisioned, and in that of BatCkm, which had been in 
Borne sort prepared. Bat everything else, the mobilization, anna, 
ment, clothing, and proTisiomng of the troops, the concentration of 
the artUlery and materiel, the supply of transport, and the organi- 
zation of the cavalry and irregular troops was left entirely to the 
discretion of the Mnshir, Achmet Mokhtar Pasha, who was appointed 
Commandant- General of Armenia in March. 

Mnkhtar had been educated at the Military School of Broossa, 
till 1855, when he whs transferred to that of Constantinople, where 
he remained four years as a cadet, and one year as Under Officer. 
He showed signs of great military capacity, folly borne out by his 
aabeequent career, and in 1866 he was appointed Captain on the 

■ Buan Vtn Bobtosi, ft TMbed AoKriui OIBiMr, wu an eya niuigaii ot tba eruUi ha 
iliMiiilin. kod wblch (n itill bat imptrfeetly nudaruood. Tbe preaetit pkpar ii in ilMtnict 
al the gtigiiuL 
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Staff in Montenegro, where the veteran Omar Paeha had Buccees- 
folly commenced the campaign. This campaign taught Mnlchtar 
moontun warfare in the most complete manner ; and the knowledge, 
skill, and inde&tigable energy he - afterwards disj^yed, were 
acqnired and developed on this occasion. On the concloBion of this 
campaign, Mnkhtar was appointed Professor of Astronomy and 
Fortifioation in the Military School, when he commenced a woric 
on the former science. Afterwards he served with distinction id 
Horthem Syria, and in 1867 accompanied the Saltan in his Enropean 
trip. On his retnm he was employed in regulating the Montenegrin 
frontiers, and aflerwards had virtnal command, through the lUnen 
of the Commander-in-Chief, Bedif Pasha, of the expedition to 
Yemen in Sonth Arabia ; where, after the oonntry had been pacified, 
he remained three years as Governor. He then was appointed to 
Crete, but had hardly landed when he was recalled, it having be- 
come evident that Rnssia was bent on war, and placed in oommand 
of the 2nd Army Corps at Schnmla, when in thirteen montliB fas 
completely fortified the position. At the imminent approach d 
hostilities he was appointed to the command of the 4th Army 
Corps in Armenia. He was then 40 years of age, a true soldier, 
jnst to his subordinates, simple in bis habits of living, capable of 
imdei^ing great fatignea and privations, and an urdent and sjncera 
patriot. 

Before the actnal outbreak of hostilities, Mokbtar enconntered 
every possible obstacle in oTganising the Army of Anoema. Tbe 
Government at Constantisople, with serene indifference, opposed 
any attempt at even merely precautionary measnras. Makhtar*! 
Chief of the Staff was Mehemed Feizi Pasha (the Austrian retired 
Colonel KoHinan), a very capable officer, and who had served in ^ 
heroic defence of Ears in 1855, but whose sge — 71 years — boos 
compelled him to confine his duties to that of an adviser only. 

There was a complete dearth of the secondary grades of genen^ 
in Armenia, and the few present there were either old and infinn, 
or enei^tic without knowledge ; none were capable of either re- 
placing or assisting the Commander-in-Chief. Kor oosld Mij 
capable officer be spared him from Europe, with the exception <rf 
Ohefket, Hadji-Rashid, and Mustafa- Savfet Pashas. 

It was not till the beginning of June that any troops from tbe 
reserve came in to fill up the cadres of the regular forces, whick 
Mnkhtar had concentrated at Ears and Bajscid. He had oiganised 
on irr^fular CiroasaiBin Oavaby under tite orders of two genentla of 
brigade, Musa Pasha and Gazi Mehemed Faaho, a son of Schamyl, 
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and hkd made aonie arraiigeineitts for transporte, by which eacb 
baUalion proonred for itself the niuuber of bifc aniioslB it required. 
For the proyiBion oolunuis, h&t animaU, two wheeled country oarts, 
and especiaUy camels, were obtained. 

The preparatioiia for the deEeooe of ErzerQ,ni, prooeeded very 
bIovIj for irant of troops, and on account of the Ind state of the 
roods. Heavy gnns of poBttaon remained for we^s hopelessly fixed 
in the mud. 

On April 18, Makhter Pasha arrived in Ears. The gatrisoa vaa 
composed of 29 battalions of Nizam (the Line), of 500 men each ; 
3 squadrons of regular cavalry, and 800 Ears Mounted Yolnnteers, 
sod 5 batteries of field artillery of 6 gnos each ; in all aboat 20,000 
moD, in 2 divisions. Hnssein Hami Pasha was placed in oonLmond. 
In the night of the 23rd-24th April, the declaration of war 
not having yet reached Constantinople, and therefore before 
Makhtar Paaha was aware of the commencement of hostilities, the 
Hnssians crossed the Arpa Tchai, (see Plate I.) and enrprised the 
outposts. The next day the central invading column, comprising 
the grenadiers of the Gancasus, the 19th, SSth, and 4^h Divisions of 
infantry, occnpied the plain of Ears. The 4lBt Division watched 
Battim ; the 20th, SakkOm Kal6 ; the 39th, Bayasid. The 2lBt 
Division was in reserve in the Cancaens. 

In the night of the 25th-29tb, Mnkbtar, fearing to foe shnt np in 
Ears, left it with 5,000 men and one mountain battery. He was 
pursued without result to the Soghanii Degh, and took np a position 
at Hnnkiar Dueii. Here he remained till May 20th, without having 
been able to procure reinforcements, but unmolested, the Bnaeians 
probably having no idea of the weakness of bis force. 

On the 2lBt May, Mnkhtar learned the capture of Ardahan. Aa it 
seemed therefore probable that the Biussians would march on Erzerfim 
by the Ardahan-Olti road, he retired to Tchakir Baba ; whence, I7 a 
i forced march by Bardee, he might fall by surprise on their right 
I wing new Olti, before they conld have perceived his movement. 
I But now the head of a column of 10 battalions of Syrian redif 
(reserve) had arrived at Erzertim, of which 3 battalions and a 
I field battery, were pnshed to Otti, together with an Armenian 
I battaliML One Armenian and seven Syrian battalions, one or two 
field batteries, and one of mountain gnns, reinforced the centre. 
The KuBsians however made no sign of penetrating to Olti. 
I On the 29th May, a reconnaissance made by Musa Paeha towards 
I Ears, with 500 Circassians, and 2 monntain guns, was snrptised at 
Begli Ahmed, and the gnns were lost. 
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Hakhfar tbna learned (hat tbe mam body of tbe Banians were 
still at Kara ; lie therefore conoentrated at Zewin, and at the end 
of tStkj he had disposed hia forces as follows : 
At Zewin, forming the centre 

'Ahmed Mnhlis Fsaha, in 4 brigades 
under Ghefket, Ahmed Fazyl, Shakim 

Pashas, and Col. Hakki Bej 21 battaHoni. 

Ist Division.- Cavalry, 2 brigades, Maett^ Savfet, 

and llnsa Pashas 12 sqnadroie. 

Artillery, 2 field, and 1 moontaia 

battery 16 grms. 

or a total of 10,500 infantry, 900 cavalty, 16 gnns. 

At Olti, 1 battalion ; at Pennelc, 2 squadrons of irregnlars, formiiig 
the left. 

At Alajgerd, forming the right : 

llehemed Pasha, in 2 Brigades, Mus- 
tapha Jawad Pasha and AkifBey ... 12 bsttalioos. 

8rd Division. . Cavalry, 300 irregulars 3 squadroni. 

Artillery, 1 field, and 1 moantain 

battery 12gims. 

or a total of 6,000 Infantry, 300 Cavalry, 12 guns. 

Unkhtar's whole force therefore consisted of 17,000 infautrj, 
1,400 caralry, 28 gnns. 

The ontposts observed the defile of the Kanii Dagh in firoot of 
Pennek on the left, the Soghanli Dagh in the centre, and the BayaDcl 
road at Toprak Eal^ on the right. 

Some reserves were also in coarse of formation in the rear ; 4 
battalions at Eenpri Eeni, 8 at Hassan Kbi16, and 4 at Ener6m. 11 
battalions, or 5,500 men and 15 gans. 

The position taken np by Makhtar Pasha possessed great strategic 
advantages. Ist. It commanded the main road between Kara ud 
Erzerftm. 2nd. Its left conld only be turned by an enemy makio); 
a long detour through the Otti Valley, a movement easily met b; a 
small movement of the centre towards Olti or Nerimen, withonttlw 
necessity of evacuating the main position. 3rd. The right could 
not be attempted by an enemy even superior in force, as it would be 
compelled to engage itself in the deep Khorassan Talley, where it 
woald be met in front by the main body from Zewin, and in flask 
and rear by the wing at Alajgerd. 

The tactical advantages were also great, and it could be held with a 
a small number of troops. Its natarally very strong features were sup- 
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^Mneated hy works thrown np in tlte oonree of the mnntli. It oonld 
cnljbe forced by a very snperior Brmy. (See Platet U. and III.) 

Tlie positioc of Zewin is on the west bask of the Tohan Sajn, wt 
affluent of the Araxea, rising in the Soghanli Dagh, and flowing from 
north to sonth. This river is, in summer, fordable nearly every- 
where. The heights bounding its t^^ are steep, and in places 
rocky ; the right (west) bank being the steepfest. The main £ars- 
Enerfim road, orossee the sb-eam at Zewin, coming down the 
valley from the north on the toft bank. After crossing the stream, 
it branches, one road following the right bank to Khorassan, the 
other ascending the heights to the west. Another road leads out 
of the KhoraBsao road, 4,000 paces eonth of Zewin, and also climbs 
the heights to the west. 

The heights behind Zewin formed the Turkish pioeition. They 
are a granite upheaval, along which rise four summits from 100 to 
140 metres above the river bed. This range was occupied by the 
advanced posts, protected by shelter trenches. It falls rapidly to 
the reartowards the west, where a second somewhat higher range of 
haghts rises in a semicircle, 6,000 paces long, and with the first 
range encloaee a sort of basin. On this second rant^ of heights 
was the first hue of the main body, occnpyieg a complete system of 
defensive field works. 

The top of this second range formed a plateau, 12 to 15 hundred 
paces wide, still however rising to the west. On the western edge, 
the second Turkish line was entrenched. Beyond this the heights 
fell by narrow scarped ravines into the elevated plain of Hornm. 
Dozfi, where the reserves and the camps of the cavalry, traias, and 
Administrative Staff were placed. 

The works for the defence of this position had been in hand for a 
month, and after they had been compIet«d to an ordinary degree of 
strength, the troops occupying the various sections of the position 
employed themselves voluntarily in strengtheniDg the parapeta, 
deepening the ditches, and in very intelligently adding to the de- 
fensive strength of the works comprised within their sections. 

At the time of the Russian attack, the position of Zewin offered 
tbe following dispositions. 

1. The line of advanced posts was weakly entrenched on the 
easternmost and lowest range, the labour employed on it was mostly 
in forming shelters and huts with braaches. 

2. First line. The right wing covered the southern road to 
Erzerfim, and was composed of 2 battalions, in a work G crowning 
a knoll, 1 company in an oatwork D closing the load, 1 battalion 
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ooonpied a tranoh B of strong fuvfile on the acbraae ri^t. Abit^ 
and shelter treaohes oovered the fronts of aU their woi^ Hw 
total length of the right wing was 1,500 pBiC«B, held I^ 1,500 men. 
In case of need the 2nd line wonld aot aa a snppoii. 

The centre, 6 faattalionB and 6 gnns, occupied tbe iKoge betwean 
thetwoToadfi. ItsrightwaaproteotedhyaoloBed work D, its left tf 
another, Q, guarding the two roads. The boat betwoen theee two 
works iras protected by a trench of a strong profile, oovered in front 
by stone parapets for sharp-shooters, placed 10 to 15 paces below 
the crest of the ridge, and so managed that erery small v^ley ud 
hollow of the gFonod in front was seen inta from them. Such d 
these works aa were necessarily exposed to enfilade fire, were pn- 
Tided with stone traverses. Two emplacements for one gon each, 
were arranged along the line, and the redonbt G on a hill called 
Top Dagh hdd 4 gnns. The total iMigUi of front of the centre wu 
3,600 paces, held by 3,600 men, and 6 gnns. 

The left wing J stretched to the road going straight to the weit- 
ward from E^ewin, and was protected by a system of shelter-trenches 
in terraces, one behind and above the oUier. A Innetto L, cdled 
Homm-Dozu Tabia, formed the extreme left of the front, andvw 
armed with 2 gnns. 

The extent of the left wing was 1,500 paces, defended by 1,200 
fnpin^ and 4 gnns. 

S. Seoond line ££' was 3,600 paces long, with a covering tiendt 
intended rather as a protection against projectiles passing beyond 
the first line than for active defence. Foar battalions (2,000 men) 
with 6 gons oocnpied this line; 2 battalions being entrenched in 
two redonbts A, E, in rear of each fiaok. 

For the execution of the works, the staff had organised sereitl 
special detachments of workmen chosen from among the most robmt 
and experienced of the troops, and those among them who wen 
natives of Anatolia were peculiarly adapted for the task. For tha 
materials of the 1st line, the pebbles and small bonlders, which 
cropped np everywhere from the surface of the turf, were utilised, 
but all the available earth to be found was alao employed. To thew 
materials some small woods famished a valuable oomplemeot of 
timber, some 20 to 25 years old. The trees were all turned to ac- 
oouut, and fascines and gabions were made from the broshwood. 

Fach battalion contained 200 men provided with heavy but Be^ 
viceable picks, and large and solid shovels. There were no wheel- 
barrons, but the excavated earth was carried in baskets. There vu 
Bome excavation in rock, which was effected l>y gonpowder. Tlie 
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ibeltflr-faQBcheB of tii6 let line Imd opaninga through tliem for the 
pusBge of sorties. The ditch ms about 5 ft. deep, and 2ft.6in.iride 
li the bottom. On the rererae elt^a of the heights, where the groaud 
wu not too steep, ditches were made 5 ft. deep, and, at 2ft.6in. in 
■dnnoe of the crest of the ooonteracarp, strong pickets were driven 
BNrif close tc^ether, 2 ft. € in. into the ground. Iron wire was 
then interwoven between them, forming a sort of crate, which bedng 
filled np behind with atones and earth, afforded a parapet 3 ft. 3 in. 
thiok. Where the slope of tiie gronnd was too great for this, a nar- 
row platform 5 ft. wide was formed along the contour, on the outer 
edge of which was erected a parapet of large stones 5 ft. high, and 
2ft. Sin. thick. Where these trenches were enfiladed traverses, 
10 ft. high, of stone and earth, were spaced at distances of 10 paces. 
These trenches afforded a high degree of security to the troops, and 
inspired them with great confidence, though they could only be re- 
inforced with loss, and the form of the defenoes rendered sorties 
difficult. On tiie right wing a email wood was surrounded by 
BheHer trenches and a good solid abattis. There was nothing of 
importance in the coustruotioii of the artillery emplacements. It 
was not practicable to form ditches ronnd them; platforms were 
bnilt upwitit stones, and the parapets and traverses stood on these. 

In this position Hukbtar Pasha exercised and orgautBed his troops 
into divisions and brigades of 12 and 6 battalions of 500 men, in 8 
oompsuies respectively. The battalion was the administrative unit, 
and was chai^d with the duties of procuring food and transport 
for its strength. The train of a battalion vras oomposed of 80 mules 
or horses ; 10 carried the tents (4 tents to each animal), 20 the 
reserve ammunition (2,000 cartridges per animal = 80 per man), 
10 the tools and oooking utensils, 10 the Officers' baggage, 30 biscuit 
and other provisions. The normal load of each beast nas fixed at 
125 kilos. (268 lbs.). Thus provisions for 5 days could be carried 
with the battalion, though it often occurred that battalions were 
engaged for a longer period on the march, or in action, without 
being able to replenish their supplies. 

The troops were generally armed with the Snider and bayonet, 
but all the reinforcements which arrived after the battle of Zewin 
were armed with the Martini-Heury. The clothing was very de- 
fective, aud the mantle worn by the troops was insufficiently warm 
for tiie aavere temperature of the Armenian plateaux ; for boota, the 
men had stoddngs of coarse cloth, under which stout leather soles 
were attached by mesns of cross lacing, which was carried up as 
far as the knee. This proved quite suffioieat. 
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Beeides his arms, each man cwried a harersack conbuning hi* 
partionlor property. In the two cartridge poncbM he carried 80 
cartridges, and in addition as many more as he could in cartridge 
pockete made b^ the men themselves, in the Circassian manner, 
sewn on to the dress. In this way some men carried as many u 
120 cartridges. It may be mentioned that there was no wont of 
cartridges daring the campaign. 

The admiaistration served ont no intoxicating drink, coffee, nor 
tobacco, bnt a brisk trade in the two latter articles was carried on 
in the camp, for although the troops received no pay, they were 
SQpported pretty well by their families. Flocks of sheep, repleaislied 
&om time to time from the main flocks following the army at a 
distance in rear, accompanied each battalion. There was no beef, 
flocks of sheep being of qnieter locomotion than herds of cattle. 

There was considerable activity in the instruction of the men. 
The mornings were devoted to works of fortifioafion, the afternoons 
to tactical exercises. The chief manoeavree consisted in the Bncces- 
aive formation, reinforcement and retreat of lines of skirmisheis, 
then in bayonet attacks, and in re-aaaembling troops after being 
dispersed. A normal disposition for tbe attack was adopted and 
thoronghly practised. The company was divided into i sections, 2 
in advance in open order, 1 aleo deployed at a distance in rear of 
200 paces ; the 4th in dose order formed the reserve. In attacking 
an enemy's position, & violent fire was first to be opened npon it 
from a commanding position, if possible ; this fire was to be con- 
stantly reinforced, and at last carried on for three or four minotes, 
as intensely aa it coold be maintained. If then the enemy were not 
sufficiently shaken to warrant an attack by the bayonet, one, or 
sometimes two aeotions were withdrawn to the position of the sop- 
ports from whence they covered the retreat. But if the effect d 
the fire could be considered anfficiently great to jnstify a bayonet 
attack, 8 sections only advanced ; the 4th formed in extended order 
remained to cover the retreat in case of repnlao. The same principles 
were tanght in the defence of a position ; a portion only of the force 
was to be employed in repulsing the attack, except in cases of ab- 
solute necesaity. In case it was impoaaible to repulse the attack, 
2 aections were to be at disposal to attempt a counter attack, or 
cover the retreat. 

A.t the commencement of the campaign, the cavalry was mncb 
dispersed. Of the 24 squadrons of the 4th Army Corps, 6 were at 
BatHra, 3 had been taken prisoners at the Arpa Tchai, I had been 
broken np after the capture of Ardahan, 2 were between Bayasid 
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and Tftn, 6 irere at Erzerflm, and on the line of oonmraiuoationa ; 
onlj 6, amonntinf;; to 300 horse, remained with the troops in position. 
Hnkhtar had with him &himi 1,100 Kards and CircaBsion Volanteers. 
Tbese were formed into sqnaclTons of 100 each. 

The artillery consisted ohiefl; of Sent. Erapp guns, breech- 
loaders. The advanced traina contained 30 roonda per gan; the 
reserve carried 60 roonda additional. The vagona were good, 
the horeea were strong Syrian animals, 8 to each limber and each 
w^on, and perfectly .well harnessed. The mountain batteries 
(Whitwortb's system) had 24 b&t animals ; 6 for the gnns, 6 for 
the carriages, and 12 for the ammnnition. A.1I the appointments 
were new, and the officers and men were very well inatmcted in 
their duties. 

The sanitary services were only gradually organised as the oam- 
paigQ proceeded. A provisional hoapital wEta estabUshed at Zewin, 
in charge of two surgeons, bnt it was wanting in nearly all neces- 
saries, A few battalions were provided with surgeons, who were 
obliged to go themselvea to EizerQm, when it was necessaiy to re. 
new their supplies. No private ambolancea, nor those of the Bed 
Cross, were despatched to the Armenian theatre of war. 

The principal m^azines for provisiona and atorea were at 
Ener&m and Baibort. 

Telegraphic commoication in all directiona was in active operation 
through the central atations of Erzemm and Kenpri Keni. Tele- 
graphic commanication with Ears was not intermpted till June, 
while that by means of messengers was always kept np. 

At the beginning of June, Col. Komaroff passed the defile of 
Kanli Dagh, with a portion of the column hitherto employed before 
Aidahan. The Tnrkish outposts fell back on Bardee. The Bussian 
advanced guard consisting of 1 battalion, 1 cavalry regiment, and a 
battery, occapied Olti, and on tbe 2nd Jane, reached Kerimen on 
the direct road to Erzer&m. Uukhtar Pasha resolved to surprise 
it, and for this purpose, a force of 3 battalions, 1 battery, and all 
disposable cavalry, was to move as quickly as the circnmstances 
required, bnt the Russians learning the combination ag^uat them, 
retreated beyond the Eanli Dagh. 

On the 11th and 15th, the Russian centre made a violent attack 
on Kan, which was repulsed with loss. 

General Tei^ukasofT, commanding the Ruaaiau left, 9,000 infantry, 
3,000 cavalry, and 32 guns, advanced slowly towards the Deli Baba 
defile. Uehemed Pasha, whose force consisted of 6,000 infantry, 
300 cavalry, and 12 gnus, fell back before him. On the 16th June, 
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beiiig ordartd to retake a poaitioo ha had aliandoaed 4te 4aj befbra^ 
he aUacbed t^ Bauums, bat was repulsed with a loea of 129 men, 
he himself beiog anuntg tJie killed. Hie Turks retired. nnpinsDad 
to the Deli Baba pass, through whiiA th^ retreated, and took up 
a position behind it. 



Combei of SaUjcu. 

This slight SDOcesa of Tergokasoff made maoh sevsatioD at 
Erzer&m, and Hukhtar Pasha was pressed to attack the Bnssiiua. 
He, however, looking on TergukasoS's advance aa a mere demrai- 
stration to divert his attention from the EraeHkm-Kars road, on 
which he was oanvinced the main attaok wonld be made by tbe 
Bnssiaa ceoitre, and knowing that Faik Pasha had commenoed a 
movement from Van, ohieflj with irregnlars, on TergnkasoS'i 
commanications, preserved his coolness, and resolved to adhere 
prudently to bis own plans. 

His f oroes at this date were dispoeed aa follows : 

BattaUons. Squadrons. Oons- 

Left wing at OIti 4 2 6 

Centre at Zewin 21 12 18 

Bight wing at Deli Baba 12 3 12 

Beservee rt Kenpri Keni 4 
„ Hassan Kal« 3 

„ Erseribn ... I 12 27 

There were also at Ereerftm 13 battalions of troops of the resem 
(mnstafiK), and 1,000 Circassian cavalry in conrse of formation. 

On the 18th June, Mukhtar ordered Fazyl Pashn, commanding 
the 2nd Division at Zewin, to proceed to Deli Baba, aod take com- 
maad of the 3rd Division. The cavalry in the Sf^anli D^h, wu 
to posh Be far forward on the Ears road as possible, to recoonoitM 
the movements of the Bassian centre. Ten sqnadroiiB were to more 
np under Ghazi Hehemed Pasha to Kenpri Eaai. 

On the 19th, Fasyl Pasha reported from Deli Baba that the 
Bnssians had not occnpied the passes, bat that the position of tbe 
3rd Division at the western ontlets was bad. The caraby thrown 
forward towards Ears reported no movement to be visible in the 
enemy's lines. On these reports Mnkhtar Pasha resolved to attack 
General Tergnkasoff before he conld obtain reinfoivements, and 
seise the passes of Deli Baba. He accordingly ordered the follow- 
dispoaitions. 
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Qhui Uehented Pasha nas to contimie hie tnan:fa with faia 10 
■qoadiena in tbe nig^t of tbe 19tb-2(Hh J^um, to Deli Babs, and, 
bkviiig Tested there, to move fehrongh the DeH Bnba and Derbend 
poaaea. Bud oconpy Eaki KiHas and Haidar Keni. The 4 battalions 
ftt Kenpri Eeni were to occnp; Deli Baba, their places at Eeapri 
Eeni being talwn hj the 3 battalions from Hassan Kai&. The Snd 
Diriiion at Zewin itnder the temporary command ai Shakini Pasha, 
■nd censiatiDg ol 9 battalions, and 1 field battery, was to more to 
its right to Deli Baba, whither also the 2nd cavalry brigade (Unoa 
Pasha, 6 sqnadrons) in advance at Uendjiogerd, behind the Soghanli 
Dagh, and the lat cavalry brigade (Mnatapha Safret Pasha, 6 sqnad- 
rons) in adTance at Jem Keni, were to march, the latter leaving 4 
aqoAdrcMia at Zewin. The garrison of OIti was to move to Zewin 
with i battalions, and 1 field battery. Ismail HaUd Pasha (called 
by the people Enrd Pasha) Qovemor of Enerfim, was left in oom- 
Dumd at Zewin, with orders to hold that position to the kst man. 
On tiie 20th Jane these orders were pnt into execution. The troops 
marcbed withont tents or bag^i^age, taking only ammnnition, tools, 
aad food for five days. The next night the 25 battalions (12,600 
Ben), 21 sqnadroBS (2,000 men), and 18 gims were concontratied 
abont Deli Bab& Some of the troopH had to march nearly 25 miles 
to come into position, besides having to ford the Araxea at Daj 
Kbodja, 250 ft. wide, the water being op to the men's necks. 

The anssiaos had now advanced to Tahir Eeni. (See Plate IV.) 

The road from Bayasid to ErzerAm runs along the north or left 
bank of the Hnrad Sn— tbe Eastern Enphratee. At Sedikian, the 
road throogb tbe Deli Baba Pass tarns off; at Tahir Keai, 6 miles 
fortho-, a road branches oS to Eaki Kiliaa, and thence orer the 
Halijaa plateau, throngh the Kara Derbend Pass. Beyond Tahir 
Eeni the road goes throngh Kalason and Abasa to the Hadji Ehilal 
Pass. These paaaea are abont 3 miles apart, and lead over the 
mnges separating the valley of the Mnrad Sn from that of the 
Anues. At the easteni or Bayazid deboueh4 of the passes, is an 
elevated pUn, the Halijaa, or desert, which lies between two streams 
fonning the sources of the Mnrad Sn. At the eastern limit of this 
plain are two elevations, one behind the other, oommanding the 
aontiiem atream by nearly 1,000 feet. 

Unkhtar Pasha now made the following dispositions. The Ist 
and Sod Inigades of cavalry, and the 2nd division, reinforced by Ab 
4 battalions from Kenpri Keni, were to march by the Kara Derbend 
pass to Sskt Kiliu, fioUowed by 4 battalions of the 3 rd division with a 
mnntit^Hft ^tid a fisld faattsTy, onder Jawnd Pasha. These latter 
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troops were to turn towards Hoidsf Eeni after pasaing the defile, ind 
to entrench themselves there. The other 8 battalions of the 3nl 
division were to remain provisionall; in reserve between Kara 
Derbmd and Deli Baba. The 2nd division and the cavalry were 
to attack the enemy in front, eapported and protected in case of 
r^nlse by Jawnd Pasha's detachment; the 3rd division was to 
operate on the enemy's flank and rear if the attack were saocassfiil, 
bnt was also to be in readiness to be thrown baok to the Arazw 
shonld the Rnssian centre attack Zewin in superior force. 

The 2nd division marched at 7 a.m., and reached Eski Eiliss tt 
10 a.m. From here it advanced in two colnmos, directed npon tlia 
heights, marked 300 and 240 in PlateVf. Ohari Mehemed's Ciroassiu 
cavalry covered the front, and the two brigades of cavalry advanced 
into the Valley of the Mnrad Sq to cover the right flank. 

With incredible difficnity, 3 field pieces were hoisted np to ^e 
sammit of the Top D^h (marked 300), and were established bo> 
hind opanlments of loose stones. Fonr monntain guns (the other 
two having been disabled) were also established on the height 240, 
on the lefl^ The sldrmishing line was poshed down tlie eastern 
slope towards Tahir Keni. About half-way down, when the slope 
flattens out into a sort of platean , the Turkish advance was arrested 
by a sharp fire &om tlie border of the village, and the skirmishers 
hastily covered themselves with a line of shelters formed of stonw. 
Meanwhile, the Turkish guns opened fire on a Bnseiau battery of 
12 pieces, at a range of 2,600 yards. The cavalry on tbe right fluik 
found itself in presence of imposing masses of cavalry, which crossed 
the Mnrad Su at Karasol, and commenced to form in the plain. 

Mnkhtar Pasha Laving thoronghly comprehended the Rnssisa 
position, telegraphed back to Deli Baba, for the field telegraph had 
kept np with the advance, and ordered np 6 battalions ; 4 to join tbe 
Ttu-kish left, 2 to occupy Haidar Eeni ; of the 4 battalions Qoir 
posted at this village, 3 were to move up on tbe Tarkish right; 
1 battalion was stiJl to remain at Deli Baba, and 1 was to fill 
bock to Khomssan to keep ap communication with Zewin. The 3 
battalions from Haidar Keni might be ezpect«d to be in tine at J 
o'clock ; the 4 ^m DeU Babe at 4 p.m. 

The Turkish lett and centre remained thns, in close contact with 
the Rnssian entrenched position from noon. On the right, the 
cavalry attacked the Cossack cavalry and dragoons of the enemy, 
bat suffered severely, chiefly owing to the fire of the dragoons, wbo 
bad dismonnted, and occupied the village of Karasnl. The Tarkieb 
cavalry fell back to the point marked 300. All this time the cavaliy 



fbyCoOglc 



189 

which had preceded the Tarkish adTHnce had renuuned in the valley 
between the Bnssian position and the hilla forming their own line 
of battle, when, exposed to a close fire thej enffered Beverely, but 
now, 200 strong, they formed up and charged ronnd the Tnrkiah 
right flank along the Murad Sn, and broke throagh the enemy's 
Bqnadrons. A fierce fight took place, and both Bides lost conaiderably. 
The Tnrks, however, gained their point, and the Rusaian cavalry 
from henceforth remained strictly on the defensive. 

At 2 p.m., the 3 battaliooa from Haidar Keni arrived, and were 
placed in the prolongation of the line of battle to the left. Mnkhtar 
■HIl awaited the troops &om Deli Baba before attacking. However 
reports reached him that the progreFie of this force was arrested in 
the pass by the stream of wonnded and strs^lers, and he despatched 
a battalion from Eski Eilias to the pass to keep order. The day was 
cloeiDg in, and these troops had not yet oome np, so that at 4.30 
p.m., Mnkhtar Pasha determined to attack without them. 

Of the 9 battalions composing his left, he sent 7\, in six colnmns, 
against the Russian right, and the whole north-west front of the 
position was carried at the first msh. The battalion on the extreme 
left of the attack (Rodifs of Siwae) advanced gainst the battery in 
rear, and compelled its retreat. The Rnssians abandoned their 
works, and fied towards the interior line followed closely by the 
Tnrks, who entered this line with them. Bat the Bnseians sent np 
3 strong battalions from the reserve behind Tahir Keni, and drove 
back the exhanstod and disoi^nized assailants, re-occnpying the 
entrenchments. Again the Tnrks oaptnred this front, and again 
they were driven ont, for whOe the defenders were being constantly 
reioforoed from their reserves, the assailants had no reserves at all. 
The Tnrks fell back and rallied nnder the protection of their moun- 
tain gaiis ; 3 battalions nnder Akif Bey having come np from Deli 
Baba, Mukhtar at 7 p.m., ordered a new assanlt to be made with 10 
battalions, still on the Bnssian right front and fiank. The works 
were again carried, bat no impression conld be made on the interior 
hue which had in the meanwhile been greatly strengthened. Nor 
conld the captured position be held nnder the oonoentrated fire of 
the batteries which the Rnssians again bronght np into action. At 
nighthll, the Tnrks fell back into their own positions o£ the morn- 
ing, exhausted, short of artillery, ammunition, and with a loss of 
2,000 men, of whom half were dead or dying. The action had not 
been a success, and Mnkhtar Pasha began to fear he had altogether 
underrated the enemy's strength, but he was confident in the gocd 
spirit of his own troops. The weather had been exoeedin^y bob 
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dTuing the day, sad »t night fell to 26° Fahrenheit. Forage, wood 
for firing, and wftter wow not to be had, and the men had no tento, 
and bat biecnit to eat. 

Neverthelesfl Mnkhtar, daring the night, telegraphed for all Mb 
immediate reoerreB, on the arrival of which he intended agun to 
attack !n the morning with 26 battalions and 3 batteries. Qbui 
Hehemed Paeha, with a brigade of cavalry, was ordered to cross ths 
Marad Sti, to reconnoitre the enemy's left flank. But daring Uie 
nigfat, the Bnssians retreated, abandoning their positions, which &t 
Tnrks hastened to occupy. They fell b«ck in good order, covering 
their retreat with a slight cannonade, and took op a new position a 
few miles in rear. Their losses had not been more than half thoM 
of their assailanta. 

On the 23rd, Unkbtar Paaha heard that Loris Mehkoff h»d 
concentrated at Keketch on the 2lBt, with 20 battalions, 5,000 
cavalry and 32 gnns, and that he bad advanced to Sari Esmid 
on the 22nd. 



OowAai of Zemn. 

In fitot, Loris Melikoff had he&rd on the 20th firom his patrols, 
and from Tei^nkasoff, that a considerable movement of the eiwiD;'> 
troops was taking plaoe, clearly pointing to an attack on the Bnanu 
left wing. There was no time to reinforce this wing directly, nor 
to oppose the Turkish movement, and he accordingly resolved to 
wait events with a strong column on this side the Soghanli Ds^ 
and thns indirectly relieve the pressnre on his left. 

For this purpose, the division of the grenadiers of the Oancuns, 
4 battalions of the 30th division, 8 regiments of cavalry, and 3S 
gone, left Seketoh the 2lBt, reached Sari Kamich the 22nd, crosMd 
the Soghanli Dagfa the 23rd, &nd advanced to MiUidoi, piuhisg 
their oatposti as far aa Mendjingerd, to which position the whob 
force moved forward the next day, and halted, awaiting more certain 
intelligence concerning the operations at Alajgerd, In this positiMi 
the BoBKans oonld either move on Ehorassan, and act against tb« 
rear of the Torks at Deli Baba, or advance against Zewin, and » 
prevent Mnkhtar from profiting by a victory at Ealijas. HsTiajf 
definitely heard that the Torhish commander-in-chief was hinudf 
at Ah^gerd with considerable reinforcements, he decided for tbe 
attack on Zewin on the 25th. 

Dnring the evening of the 24th Jane, and the following night, ■ 
■tiong body of Bassian eavaby was poshed to Khoraasaa, whert 
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Hnn Paaha'a cavalry, 5 eqaadrone, and tlie battalion .detached from 
Akif Pasha's command bad taken poet. These troops fearing to be 
cnt off, retreated to Kenpri Keni, and so the commanication between 
Zetvin and Alajgerd were cnt off. 

The Tarkish commander at Zewin, seeing the contintial arrival of 
strong bodies of Rnssian cavalry at Ehorasaan, and the retreat of 
Unsa Paaha, at firat concluded that the enemy's plan was to pene- 
trate between the centre and right and iaolat«i them from each other. 
The advisability of retreating from Zewin to Kenpri Eeai, in order 
to cover Erzerllm was accordingly discnssed, but at 10 a.m., each 
considerable forces of infantry and artillery were seen advancing 
directly on the Mendjingerd road that it waa clear an attack on 
Zewin was intended. Abont noon, the RoBsian skirmishers began 
to cross the river Chan Snjn, and ascend the heights towards the 
l^rkish position. 

The Use of Turkish ontpoets on the lower range was not able to 
resist the Russian advance, which was made with great spirit, and 
it fell hack on the main position. Encouraged by this success, 
MeUkoff at once poshed forward his troops for the attack of this 
positioD, without having prepared the way by an efficient ariiillery 
attack. It is tme that 19 gnns had been brought ap in a single 
line sonth-east of Zewin, and had cannonaded the Tarkish line since 
11.30, and another battery of 5 pieces had been placed farther to 
the sonth, bnt the results of the fire had been insignificant. 

The formation of the colnmns of attack was made abont 2 p.m. 
on the slopes of the captured line of the Turkish ontposte. The 
left column, 4 battalions, was to attack the works at Arab Tepe, 
(C D Plate m.), that of the right, 6 battalions strong, was to attack 
the centre, and especially the works guarding the road. 

As Boon as the assaulting columns emerged from their shelter 
below the lower ridge, they were received with a mnrderous fire. 
The troops pressed down the reveree slope of the ridge, hoping to 
God cover in the unmeroas gnllies at the bottom, bat these were 
eSectnally seen into 1^ the advanced stone shelter trenches of the 
loain position. The men fell fast, and it was impossible to remain 
there. They therefore pushed on and began to ascend the slopes of 
the main ridge, losing heavily. 

The extreme Russian left sought to turn the Turkish right, and 
bein^ rather better covered than the other parts of the aasaililig 
front, sooceeded in holding firmly their posi^a in front of the 
enemy. The taming movement was prerented by the advance of 
a ToAiah battalion from the seooBd l^e, and no improadon ooald 
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be made upon the defenders. The RnaeianB, however, perdBted till 
9 p.m., when they finally retreated. 

The attack on Arab Tepe waB made wHh great energy, and the 
RnBHisa batUlione got up close to the edge of the small entrenched 
wood ia front. It was impossible to advance farther, alUiongh 
another battalion was brought np from the reserve. At 5 p.m., the 
i Bnssian battalions, terribly shattered, fell back, reformed behind 
the hill marked 125, and recrosaed the river. 

Nor was the attack on the centre more succeesfal ; it was found 
impossible to get np to the advanced works. At last, reinforced by 
2 battalions from the reserve, the Anasians succeeded in advsocingi 
tfaoQgh with most serions loss, towards the Top Tepe (O). But the 
Turks brongbt up some supports from the second line, who fell upon 
the assailants with the bayonet, and drove them off. The retreat 
on this part of the attack degenerated into a rout, the troops only 
reforming at about 6'30 p.m., on the farther bank of the Chan Snjn. 

During the assault, tbe Enseian artillery had directed its fire on 
the ground in rear of the main Turkish line, thinking the reservW 
were massed there. There being no reserves, this fire was wasted. 
Between 3 and 5 p.m.., ammunition began to fail, and fresh supplies 
were only brought up at the latter hour. 

Loris Melikoff seeing the uselesBiiesB of repeating Hie attack, de- 
cided OQ retreating. The troops detached towards Khorassan, 4 
battalioDB, 8 guns, and a strong force of cavalry were reoolled, and 
to cover the retreat he ordered his last reserves, 8 battalions, 5 
squadrons, and 4 guns to advance into the valley of Zewin to attack 
the Turkish left. The movement was observed, and opposed by 3 
battalions, 4 sqnadrons and a battery from the seoond line. In the 
end it was vigourously repulsed. The Turkish cavalry here miseed 
a great opportunity of inflicting heavy loss on tl:e disorganiMd 
enemy, bat instead of chai^ng the broken and retreating troops in 
front, t^hey endeavoured t<o take them in flank by asoending the 
nortbem slopes ot the Zewin stream, wheeling along the plat«aQ 
and descending again on the flank and rear of the enemy. From 
the steepness of the slopes the movement failed, and the Turks lost 
from 80 to 100, by the fire of the retreating infandy. At 7 p.m., 
the combat was over. The Bnssions retreated and camped at about 
5 miles from the Turkish outposts. Their losses as stated in tl» 
official acooanta were 900 killed and wounded, but aooordtng to the 
statements of the officers ttiemselvea, they were nearly 3,000. The 
Turks lost 188 killed, and fi02 wounded. Had tin Tarkiah ocM- 
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bander pressed the pnrsait vigoroDsly, the enemy could only have 
■red tbemBelTes by abandoning their artillery and supply trains, 
bat acting too etrictly on Unkhtar Paaha's orders, no pursuit of any 
kind was attempted. , 

The whole RnBsian army retreated towards the frontier. Mnkhtar 
Paaha, leaving Achmed Paaha in command of the right wing at 
Alajgerd, resnmed command at Zewin. On the 29th Jane, he fol- 
lowed np Loiis Melikoff with 29 battalions. On the 9th July he 
lused the siege of BLars, and the next day made his entry into the 
brtrasa he had relieved. 

C.W. 
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PAPER XI. 

TEB 

FOBTIFICATIONS OF VERONA, 

[From the Italian.'] 
Bt Libut. S[. Nathut, R.E. 



Forii/teatwiii erected before 1830. 

Ik the jmt 1B30, the fortiiioationa of Verona were m follows : 

1. The old works of the Sammioheli, ris. : On the right bftnk 
of the Adige, the boatioaed enciente, which still forms, .as it did 
then, the western and sonthem boandariee of the city, extending 
from the Ba§tion of Spain ^ that of 8. Frwiceaco, and, on the 
left bank, the enciente between the Porta Vittoria and the Porta 
TescoTo, whioh anrronndB the sonth-east part of the city. 

2. The embattled wall on the east and north-east of Verona, 
erected by the Soaligert, and oomprlsed between the BastioD of 
8. ToHcana, and the Porta S. Qioigio. 

3. The Oastie of S. Felioe (to a great extent destroyed), 
which completed the above mentioned enciente. It has now been 
rebuilt, and falfils the Bame object in the present system ; it was 
oommenced in the year 1393, and finished by the Scaligers. 

4. Finally, the Old Castle, on the right bank of the Adige, 
with its fine te^dge, the work of the Scaligers, between 1356 and 
1858. 



FbH^eaHmu erected betieeen 1880 and 1838. 

Thns, Verona was oortainly a walled and fortified city, bat, to 
■»y nothing of the damage done to Itfl fortifloations in 1801, then 
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WHS at that period, in which instmmenta of destraction had Bireidj 
renched a tolerable degree of perfection, hardi; a fortress able to 
Baatain a regular siege. Hence the aim of the order, issued bm 
Vienna, to restore the fortification* of Verona was (as appeara frwn 
manuscript documents abandoned hy the Anstrians at Milan, vbn 
in 1848 they withdrew to thg Adige) "to convert the d^a 
Verona into a perfect fortress, to bo made use of in the manaowi 
of the imperial army, and to form a depdt for it," an order whia 
was thus interpreted by the Anstrian military engineers : "to gin 
to this spacions fortress, besides a proper degree of solidity *» 
defensive power, the means of favoming rapid movements of brooft, 
BO as to enable them after a defeat, to retire behind it to the left 
bank of the Adige ; or, after a partial victory, to afiord them bnlwari^t 
behind which to wait till reinforced with fresh troope, they wonldta 
able to act on the oHenBive." 

In consequence of this, Qeneral Scholl of the Engineers, proposed 
to execute a nnmber of works, bnt in iaot beyond the genenl 
restoration of the enoiente, commenced in 1834, and which wu 
given au essentially offensive character, no fortifications were nnder- 
taken for the time being, except those described below : 

1. The hexagonal fort between the Adige and the Bastion <rf 
Spain, called the Fort of S. Prooolo, designed specially to idtiA 
the bend of the Adige on the north side of the city. 

2. A tenaille work on the left bank of the Adige, to ooitt tbe 
bridge of the Old Castle ; this was probably demolished in 18H 
when the construction of the Arsenal was decided npos. 

3. The re-constraction of the Castle of 8. Felice on Uu 
flsisting mins, the redoubt being rendered far stronger than it 
previoosly was. Having very ^jod internal arrangements it ii 
now one of the essential fortifications of the place. 

4. The work called Gkztiometro, in front of the oemetiy, <s 
the left bank of the Adige, with two tiers of gnns, eleven oasHnstA 
an upper parapet and a keep. 

5. The work, BiondelJa, in theneighbourhoodof theBastiom^ 
S. Toscane, for three guns in casemates, and two on the parapet 

6. The three forts, S. Sofia, S. Leonardo, and 8. Hattia; and 
the four towers of S. Giuliano on the heights to then orhtofl!* 
city, which surrounded the Donega Vale ; the forta are situated on 
the western, and the towers on the eastern spar. 

And here it will be naeful to observe that C^eral Soholl, beeidei 
these workx, had proposed at the same time, and under the evw 
circa mstances : 
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1. That the brow or ooatinaooB ridge, aemi-oircnlar in form, 
and coscAve on the aide of Yerona, which extends from the neigh- 
bourhood of 8. Lnoia, to the othor aide of S. Massimo and Crooe 
Bianca, aa far aa Chievo, might be advantageonslj' atrengthened 
with works. 

2. That appropriate worka should be conatracted on the right 
bank of the Adige near S. Catterina. 

The aim of theee plans was, in the ease of the former works, to 
prevent a povrerfol enem; from estnbliahing with &cility on thia 
line, batteries, whence be might restrict any movement which 
might be undertaken from Verona on the right bank of the Adige ; 
and in the case of the latter, to facilitate any advanoe of the 
imperial troopa asaembled iu the lower space sarroonded by the 
Adige. But owing, probably, to the great expenae that anch a 
^tem of fortificationa would have entailed, both in the tranaporta- 
tion and movement of earth, and in the exorbitant employment of 
artillery which it would necessitate, of all theae last named forti- 
fications not one was then ezeontod. 

With regard to the other works mientioned above, they were 
commenced in the year 1833, and finished in the year 1839. They 
may thus be said to have began their history with the commence- 
ment of General Oonnt Badetzky'a command in Italy, who, in order 
to derive the greatest possible advantage from them in case of war, 
made Verona in peace time the centre of the Autumn mancenvrea, 
thos offering his aubordinate generals and other officers a favonrable 
opportunity for studying the ground, for the jost appreciation of 
vbich he bad a military mop made of the strip of ground between 
the Chievo and the Adige, on a scale of.TTitiQ- 



Sea Worla txmstrwdeil nfier 1848. 
The campaign of 1848, having been oonclnded by an armistice 
at Milan, on the 5th August, the Aaatriau Qeneral, mindful of the 
Gth of Uay, a day, which in the last campaign had proved diaaatroas 
to Verona, and perfectly persuaded by the warlike preparations 
wbich continued to go on in Piedmont, that a second campaign 
-would soon be undertaken, determined to do what fifteen years ago 
Oeneral SchoU bad proposed, and repeatedly urged, viz., to make 
an entrenched camp in froDt of Verona, fallowing the brow of the 
emineupe which lies between Cbievo, S. Uassimo, and 8. Lacia, 
and the aalient angle made by the Adige at Tombetta. 
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Bat hostilities again commenoed, and the second campaign wu 
fonght in very few days on the plains between the Ticino and tta 
Sesia, and thna the new works (at that time in oonree of conEtni> 
tton) remained, and still remain withont baptism of fire, lod 
therefore their efficacy awaits the coufirmation of experience. 

The following works were then commenced : 

1. The Port of Porta Nnova (formerly Clani) : 70 me^U 
gnns. Commenced immediately after the declaration of the ami- 
stice ; it has a ditch, parapet, oasematea on the flanks with tbm 
guns in each, a gorge wall with oentr^ caponier to hold four piecet, 
and an interior bombproof keep, finished in 1853. In 1859 > ^ 
tached wall was- constracted in the ditch, with two bomb-proof 
caponiers at the angles between the flanks and feces, and one at Iba 
centre of the front face, and corresponding galleries. 

2. Fort Palio (formerly Alt-Wratislau) : 60 men, 8 gam. It 
has a ditch, parapet, goi^-wall with central caponier and an in- 
terior bombproof keep, bnilt between 1848 and 1850. In 18i9 
additions were made, similar to those described above, for the Fart 
of Porta Nnova. 

8. Fort of S. Lncia (formerly SchwartBenberg) : 60 meii, 6 
gnns. In 184S, the ditch, parapet, gorge palisade, and a woodoi 
barrack for the troops, were oonstrncted. la 1859, the gorge vu 
closed by a wall with a central caponier, and an interior masoDiy 
keep, a well and powder magazine, and a palisade at the foot of tlie 
escarp were added. 

4. Fort Fenilone (formerly D'Aspre) : 115 men, 17 pua. 
This work was constructed in 1848 and 1849. The goige «b8 
closed with a palisade with a small ceatral tambonr. It hu u 
interior, masonry, bombproof keep. In 1859, a detached wall "« 
bnilt in the ditch, with two caponiers, and corresponding gelleris, 
as at the Fort of Porta Naova, and the gorge was closed hj ■ 
wall with a central caponier for two gnns. 

5. Fort S. Massimo (formerly Licbteostein) : 60 men, 1* 
gnns. The works executed at this fort, both in 18^ and 1859, m 
similar to those of Fort S. Lnoia. 

6. Fort 8. Zeno (formerly Badetzky) : 60 men, 12 gnn>- 
This work was bnilt in the years 1843, 1849, and 1850. It i> 
closed, of polygonal trace, and has a bombproof keep. In IBti!', * 
detached wall was added, with two oovered caponiers in the fronti 
aad two open ones on the opposite face. 

7. Fort of the Spianata (formerly Wallmoden). This is «" 
earth batt«ry constructed in the year 1848, nearly a kilometre m 
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rear of tiie forts of Croce Bianoa, and of S. Zeno. It protects the 
fortress, and is in torn protected b; it, and by the two above men* 
tioned forta, and it bars the road leading from Orooe Blanca. 

8. Fort Tombetta (formerly Coloz) : 60 men, 5 gans. Con- 
■trncfed in the year 1848. It consists of one tower, with two 
bombproof stories, and with a diteh round it. 

9. Port Chievo (formerly Kaiser Franz Joseph) : 316 meo, 17 
gam. Completed in the 3 yean, 1850, 1851, and 1852. It has a 
polygonal trace and detached wall, and 2 caponiers between faces 
and flnnks, with 4 pieces in each. It is closed at the gorge 1^ a 
tenaille wall, in the centre of which is a large tambour of two bomb- 
proof tiers, with 8 embrasures. There is a stone gallery, and a 
large keep with two tiers of gnns. 

10. Fort' S. Catterina (formerly Hess) : 600 men, I? guns. 
The works, and the period of their construction, are as in the pre- 
ceding case. In addition, there are two covered batteries at the 
Banks of the gorge. 

11. Fort of Croce Biancn (formerly Strasaoldo) : €0 men, 12 
guns. The works were executed in 1851 and 1869. They are 
similar to those of Porta Nnova ; the gorge caponier has, however, 
only two pieces. To protect the eastern side of the fortress, which 
remained uncovered, the Anstrians decided, in 1858, on the oonstmo- 
tion of a fort, astride the road leading to Vicenza, a little in advance 
of the parish of 8. Michele, whose name it now bears. 

12. Fort 8. Michele (formerly Eaiserin Flirabeth) : 200 men, 
32 guns. Built in the years 1854, 1855, and 1856 ; like Fort 
Ohievo, but with 4 caponiers, one at the gorge with five pieces, and 
two on each flank with two pieces each. The road makes a curve 
on the left of the fort. 



New Worhi oonttmeted after 1859. 

In the year 1859, the Austrian Military Engineers, in addition to 
strengthening the already eztatiog forts, building, as already men- 
tioned, detached walls in their ditches, improving the condition of the 
gorges, Ac., commenced the Fort uf Parona on the right bank, to the 
north-east of Chiero and to the west of Parona, and on the left bank, to 
tbenorthofS.Uichele, the batteries of Uontorio and of Preara; then, 
to increase the defensive value of the place on the south-west, they 
constructed the Forts of Lugagnano,DossohnoQO,Asezano, and Tomba. 
13. Fort Parona (formerly Albrecht) : 250 men, 30 guns. 
Commenced in 1859, ii was not yet finished in 1861. It has a 
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regnlwr oota^n*! trace, swrouqded tij » ditob and detaclied -nS. 
It has i cofouien of two pieoos euifa, two gaUeriee, and a htff 
bombproof keep. 

14. Fort <^ the Gwtle of Hontorio : 60 men, 35 gam. Tbi 
is a large batteiy closed by a wall baWog loopholes and embrasnifl- 

15. Fort Preora (formerly John) : 100 men, 14 gtuu. Cm- 
stTucted in 1859 and 1860. This ia a okned battery with a dit<A ii 
front, ezcarated in the vock. 

16. Fort Lngagnano (formerly Prinz Rudolph) : 350 men, 1} 
gnns. This is a closed work ezecnted in 1860 and 1861. Tk» 
are two caponiers at the angles, with spacionB epaobnente for fm 
gnns each. The gorge tamboor bas only one tier of gnns. Vt 
other parts are like those of Fort Cbiero. 

17. Fort DosBobnono (formwly Oiwlla): 350 mep, 17 gou 
Similar to the preceding work, and bnilt at the same time. 

18. Fort Axiano (formerly Nen Wratialan) : 210 men, 15 gat 
Like the two preceding works. 

19. Fort Tomha (rormerly Stadion) : 350 men, 17 gnna. Lite 
Axzaao. 

In 1866, the Austriaa Gngineers, turning their attention to tb 
eastern side of the place which still remained weakly deliemled, 
constructed in great haste, in order to complete the exterior liM 
of forts, the two works Citte Teocbia and Citts Bellina, the for- 
mer on the right, and the latter on the left bank of the A^ig^i 
hoth planned by Colonel Tonkler. These two forts are recogni"'^ 
by Brialmont in bis Forl^ieaiio% i Fouit Sees, as a good ^pe <* 
prOTisional fortification ; he deolnres the ingenious dispositions <i ^ 
engineer to be excellent, and especially the tact of bia having <** 
tablished a sablerranean oommunication between the rampartB of 
the gorge and those of the ftces. The want of such commnnicatiani 
in the forts round Paris was much felt at the time of the last sep- 
These forts, we may add, served with slight variations as modeli 
to the French Engineers, for the construction of the forts of Hul* 
Broy&res and of Montretont. The execution of Citta Vecchis t^ 
quired 25,974 days of soldiera' work, and 116,677 days of citiieu' 
work. That of Citta Bellina 10,588 of the former, and 52,530 otii* 
latter. The works were commenced on the 13th May, 1866, u' 
finished in the fir^t daya of Augost. 

20. Fort Citta Vecohia : 250 men, 24 guns. 

21. Fort Citta Bellina : 200 men, 20 guns. 

Finally, batteries were coastmoted at about the centre of the it 
terrals between the moi« advanced works on both the right and kfi 
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bank, and ra tbe ri^t of Fort S. Hicbele. In oonseqnence of 
the BDccessive ftdditions to the fortificatiooa erected rotind Verona, 
it now ranks among the vast and important fortresaea of Europe. 
Its STBtem may be considered aa composed of three Unes, one of 
which is an interior and continnous one, and the othws exterior, 
and formed of detached works. 

Interior Ltne, — In this is comprised the following works : — 

On the right bank ; 

1. The Fort of S. Prooolo, and the bastion fronts extending 
from the Bastion of Spain, where the river enters the dty, to the 
Bastion of S. FranceBco, where it leaves it. 

On the left bank : 

2. The Fort Oasscmstro and the otiier bastion &onts, from 
Campofiore to S. Toscaaa. Both these and the preceding ones 
are in good conditi<m. 

3. The old walls of the Scaligers which enolose the Dpper part 
of the city from the Bastion S. Toteana as ^ as the Adige at 
the Porta S. Giorgio, and the Blockhouse of Bioadella. 

4. The Castle of S. Felice. 

5. The Barraoks of S. Pietro. In the small place in front 
of these barracks 8 to 10 pieces of artillecy may be moanted s» 
barbeite. 

Exterior Lttu. — This is composed of the following 12 works ; 
On the right bank : 

1. Battery of the Spianata. 

2. Fort of S. Zeno. 

3. „ of S. Massimo. 

4. „ Fenilone. 

fi, „ of S. Ijncia. 

6. „ Falio. 

7, „ of Porta Nuova. 

8. „ Tombetta. 

9, „ of S. Catterina. 
On the left bank : 

10. Fort S. Sofia. 

11. „ S. Leonardo. 

12. „ 8. Mattda. 

First Exterior Line. — This ooniprises the following works ; 
On the right bank : 

1. Fort Parona. 

2. „ Chievo. 
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3. Fort Crooe Bianca. 

4. „ Iiugs^^n&no. 

5. „ DossobnoQO. 

6. „ Azzano. 

7. „ Tomba, 

8. „ Citta Veooliia. 
On tbe left bank : 

9. Fort S. Miobele. 

10. „ Gitta Bellica. 

11. „ Hontorio. 

12. „ Preara. 

13 to 16. Tbe Toware of S. Gialiano, Nob. 1, 2, 8, A4 
To tbese shooM be added tbe following batteriea : 
On tbe right bank : 

Fenilooe, Alberti, Torcolo, Legnago, and Palaziina, between the 
fortia, Logagnano, Doasobnono, Aziano, Tomba, and Citta Vecobu. 
On the left bank : 

CoBottJ and Sandri, between the rirer and the Fort S. Miohele. 
Of these batteries, OQI7 tbe traces exiat at the present time. 
To complete the ennmeration of the works oonstmcted faj the 
Anstrians in this entrenched camp, the loopholed-wall anrroandiDg 
the whole of the grouBd ocoapied by the works attached to tbe 
railway station at the Porta Teecovo shonld be mentioned. At tbe 
angles of this enclosure wall are small masonry tambonrs with 
embrasnies. 



General Viaut of the Forte of Verona. 
The limits of these notes will not permit of many details ; we 
may however mention that these forte of Verona belong to the 
polygonal system^ and that, with their varions forms, each improTing 
on the other, they represent tbe stages throngh which this system 
of fortification has passed daring tbe last forty years. Tbns they 
cannot l>e divided into special groaps ; it can only be said that while 
the two last works, Citta Bellina and Oitta Vecobia, are of a pro- 
Tisioaal natare, the others are all of a permanent character. Tbe 
batteries between the forts of the first line, were purely field works. 



Oeneral Bemarkt on the Entrenched Oamp of Venma. 

This entrenched camp of Verona, which was the dreaded bnl- 

warks of the Aostrian power in Italy, thia corner fttone oftJiefamoiu 
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quadrilateral, this key <^ tlie Adige, the object of so much aiuiy to 
the aokliers of AaBtrio, was very differently valued by the AoBtrima 
themselves. It ia no secret that different opimons on it -were enter- 
tained by the atafE and the military eogineers. The best plans and 
sng'geBtions ooncemin^ it seem to have been, those of the Engineer 
Scholl, which Marshall Badetzky had partially carried ont, bnt only 
after fifteen years had elapsed, and after he bad witnessed the stan- 
dard of Charles Albert £oat above the walls of Verona. Then 
recently again. Colonel Tnnkler assisted to complete on the eastern 
side, the design of General SohoU. 

Finally, in 1866, Verona with ita sister Venice, came to form 
part of the great Italian family, and its entrenched cunp has been 
oriticised in different ways and from opposite points of view by 
Italian ivriters and authorities on military sabjects. Mnch, periiaps 
too mnoh, has been written on Italian military afiairs, and also abont 
this camp of Verona. The sn^estiona, however, concerning it, 
which have deservedly made great impression on the country, owing 
to their completeness, diversity, and the anthority of their anthors, 
are those of the enppressed Permanent Commission for the Defence 
of the State, aod tiiose of the Signer Ilelatore at the Chamber of 
Depnties. 

Tmly does the sword of Damocles hang over Verona's entrenched 
camp. Will the thread break, tiuA holda it ? 

ICN. 
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PAPER XII. 

ACCOOTTF OF THE 

GEOGEAPHIOAL OPEEATIOITS 

IN 

AFGHANISTAN 

1878-80. 
Br Lieut.-Qbkbbal J. T. Walkbb, G.B., F.B.S., Botal Ekqineebs, 

SnBVBYOB OBNKBiL OF ImdIA. 



E»traet from tke Qeturdt Report on Me Oporationt of the Burveif 
in India during 1878-79. 

Thi extension of onr geogr^hical knowledge of AfgHanislifui, 
and the rectifications of the harried snrveTs which had been made 
daring the flt«t Afglum vat, but had nerer been properly com- 
bined (either, have long been deeider&ta of great importance. So 
, long, hotrerer, as it yna the policy of the Oovermnent to prerent 
^uiy attempt being made to snrvey regions beyond the British 
^^^kier, and even to disconiage Sorvey Officers fnnn poshing their 
operations up to the frontier, in order to aroid any risk of collision 
^rith the independent tribes beyond, it was impoBsible for the Sorrey 
Offioem to do more than fix all the most prominent points on the 
hill ranges beyond, -which were visible from the trigonometrical 
stations within the frontier, and to fill ap the details of the country 
trota native information, or by the secret agency of native ezplorrars. 
In the snimner of 187S there was reason to expect that the time- 
hononred policy of "masterly inactivity" wonld shortly be departed 
from, and that the frontier line wsB no longer to be regarded as an 
impassable barrier to ge<^p«phical reseairch. Arrangements were 
being made for a force to proceed, under General Roberts, into the 
hill country between Qnette and Dora Ohara Khan ; and Captain 
Woodtttorpe, B.E., was to have been attached to the staif of Oeaeral 
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Roberts, with » view to making the most of any opportimities irhid 
might arise for survey operwticms, at any point along the enidn 
length of the frontier line between the British territories 
Afghanis Wi. 

These arrangements had soon, however, to be changed inti 
others for a more general and extended survey, which became 
sible when war was declared with the Amir of AJghanidfan, and hi 
kingdom was invaded at several points by oar armies. A Survey Office 
was then attached to each of the four oohunuB which were formed 
two to operate in Southern and two in Northern Afghanistan ; I: 
in a short time it was found necessary to treble the number of th< 
offioers, in order to meet demauds from the Military and Fordg 
Departments and from the Commander-in-Chie^ for a fnrtbe 
extension of the survey operations. 

It will be convenient to divide the operations into the three 
iog groups, for description, vix., let, those in Sonthei-n Afghanistan 
with the columns under the command of Oenerals Stewart sat 
Biddnlph ; 2nd, those in the Eumm Valley, and generally to th 
south of the Safed-Koh range, with the column under Qenen 
Roberts; and 3rd, those in the Eabul Talley, and genetally to tb 
north of the Safbd-Koh range, with the oolomn nnder Glenenl 
Sir S. Browne. 



L— Thb OraunoxB in Sovtssss AnEAmaxm. 

In October 1878, Obtain Rogers, B.E., was posted (o OenenI 

Ptrwod. Biddulph's colnmn which had bea 

Vaiut (sow umtcumtooioiwi) w. M. Ordered to be formed at Qoetta, aai 

Cunpbaii, B.E., Dqm^ Bnp«Ttiuen- Captain Beavan to General Stewart'f 

OMtfD w. I. H^Tuld^ B.B.. Deptof colamu which was being formed at 

anparinMndsDt, trd grade. Multan. It was expected that tht 

BniwriDMndaii(,in(Tmda. Muitao oolumn would advance 

CH«"in M. w, BogBn, B.E., AniAisDt Quctta by the direct, but as yet 



Chpttiti B. B«^,*^o., Ainiiut *"«^ ""^ unBurveyed, route crossii* 
Bopwintandant, ind gnOe. the SnJimani range ; while the per- 

"rC-™i'SS."* '""■ »' '*"■""' Biddriph'. eolm» 
u>inaiiaiitJ.B.Hobda7,B.c.,AHi«unt which wSB being sent from India 

SDi»riii(<md«»t, 3rd ptJlB. ^^^^ jj^^j^jj ^^ Qnettft by the TOI* 

vid Dera-Bugti and Lehri, on the frontier between Upper Sind and 
Beluchistan, to the entrance to the Bolan Pass. Ckptain Bogtn 
being much delayed and hindered on his way to join the armj, 
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Captun Beavan, who had a shorter distanoe to trarel, arrived first 
and joined General Biddnlph's column. Captain Bogera acoom* 
panied the Mnltaii oolnmn, whioh bad eventaally to be marohed on 
Qoetta hy the oirenitons bat well known route vid Sakkar and 
Jatsobabad. Captain H«aviside, B.G., who was then retaming from 
farloogh, and Captain Holdich and Ltentenant Hobday, who were in 
England, were ordered by telegram to |a^>oeed to Qnetta withont 
delay : the former arrived there on the 8th January and the two latter 
on the 16th February. Lientenant Gore, B.E., was transferred from 
the Giuerat Snrvey on the 3rd Janoaiy and reached Qnetta on 13th 
Febmary. Finally, KajorOampbell, It.£., who had arrivedat Bombay 
on his retnm from fnrloiigb to Eorope and Aostralia on the Sth 
Febroarj, was also sent to Qnetta, were be arrived on the 20th March, 

Each of these officers was provided with as complete an 
oatfit of instmments aa the sndden demand admitted of, to enable 
him to execnte any work that might be required of him, in the 
shape of route BUrveying, sketching with the plane-table, triangnla. 
tion, or astronomioal observation. A few native sarveyors were 
attached to the force, and each officer had anthority to entertain as 
many men as might be required to carry hia iuatramentfl and render 
any other neoessary services, engaging them on the spot or getting 
them from India, aa might be most feasible. 

Captain Beavan carried route surveys from a trigonometrioal 
station on the frontier near Knsmore, along the Dera~Bngti road 
aa far as Lebri, from the foot of the Bolan Pass to within a 
short distance of Qnetta, and from Quetta to KandabEtr vid Gnlistan 
Karez, the Ehojak Paas, and Cbaman. He then accompanied 
General Biddnlph's force to Girishk, surveying the line of rood and 
also as much of the country arouod Oirishk as bis opportunities 
allowed. On returning to Kandahar, he was employed w!th other 
officers in making a survey of the country around Kandahar, within 
a radios of twelve miles, on the scale of one inch to the mile. In 
August he was employed in attempting to extend bis route survey 
between Kandahar and Chaman into the oonntry on either side, but 
was prevented from doing much by the very nnfavoarable condition 
of the atmosphere and by ill-health. He was snbseqnently sent to 
Sibi, where he is still employed. 

Captain Bogers carried a route snrvey from Quetta to fi^dahar 
vid Gnlistan Karez and the GwajaPass through the Khwaja Amran 
range. While General Stewart's column was halting in Pishin, 
be ascended the highest peaks of the range with a theodolite, and 
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took observations to » nnmb^r of poinU on the nortiten tide of 
tbe mnge »nd towards Kandahar, which afterwarda proved of maoh 
Taloe when sapplemenied by oorrespoading obeerratioiui at Kan- 
dahar. He aocompanied a force wkiah marched from TCandahar to 
Ealat-i-Q-hiliai hy tbe direct route and retarded b; the Arghandab 
Yalley, anrvejing both rontea and giving ont triangnlations oil 
whioh reoannaiesuioes were baaed by Captain Sartorina of the £9th 
Foot, and Lieutenant OliTier, B.E., whose sBrrioes had been made 
temporarily arailable for the sarrey openvtiona. Betnming to 
Kandahar in Febrcary, be waa firat employed by the Oeneral in 
command in compiling a map of the work already done, and then in 
uding the general anrvey of the ooontiy immediatdy aroond 
Kandahar. Dnring the hot weather he aooompanied an expedition 
to the Khakrez Yalle^ to the north- weat; he also took a ebars in 
the reqniaite obaervations for determining the difibrence of longitude 
between Kandahar and Qnetta, electro- telegraphically, M^jor 
Campbell taking the aimnltaneons obserrationB at Qnetta. In tbe 
middle of Augnat he lefl Kandahar to retnm to India, with special 
instmctions to etrengthen and complete the triangnlation down t« 
the points at Qaetta. Althoogh the weather waa very much a^punst 
him, owing to great heat and continual dense haae, he perseTered 
with tbe work and finally sacceeded in completing it.* 

Captain Keaviside carried a route anrvey with a prismatic com- 
pass and perambulator from Quetta to Kandahar, checked by 
latitude obserrationB at Galistan Karez, Cbaman.and Abdol Rahman. 
He waa then employed in commencing a surrey of the traflB .n«i 
Districta lying to the north-east of the Khwaja Amran range, in 
which he was eventnally joined by Captain Holdich; and from that 
time onwards these two officers worked together, the former 
measuring base lines, triangnlating, and taking check obserratioiu 
for latitude and azimuth ; the latter sketehing all the ground visible 
from the hilla to which acceaa conld be obtuned, on the geographical 
scale of ^ inch to the mile. 

In the month of March, while atill at work in the Tfaflaiifti 
District, Captaioa Heaviside and Holdich received inatmotiona to 
join the column under Ceneral Biddnlph, which waa nnder orders 
to return to India by a new and unexplored route — the one by 



* H^or OunpbcII npoTU that Okptslu Bogsn lud ft moct aritiunu ^m't wark, irlUi > 
giuttai shut OuiD DUMt oBoen of ill tlu bardibip* of tba OBBgatga, iuHndliiB all rfauL 
(odea of cold uid boat, uid he deBfirrei fnai trredit for tlio enorgf vrlt^ vhinh h^ w( 



fbyCoOglc 



which the Vnltan oolamn waa originally intended to hwo entered 
Afghanistan, Th^ therefore reoroesod tlie Khojak Pms, and aniv 
Teyod alcmff the ■ovtbram edge of the Khiraja Aranin range to 
Bakwai, the appmnted plaoe of rendezTOna, where a halt of three or 
fonr days fbrbmatelf afforded time for the meuarenient of a huOf 
line, the deternUDation of its asimnth, and the exeontion of som» 
triangnlafcion oonneoting with Captain Bogers's points, which proved 
to be of mnoh value in the snbseqnent operations. The march was 
oommenced on the 24th March, and was ezemited at the average 
rate of 12 milsi a day, some of the marches being over 20 miles in 
length. Fort MnnrOi on the British frontier, was reached on the 
l?th of April. The rente lay throogh the Bori, Xmni, Ghamalang, 
and Kaho vaDeys, croBBing' several mountain paasee and passing the 
important villaRea of Tal and Ohotiali, which has led to its being 
called the Tal-Chotiali route. The rapidity with which the force 
marched made it impoSHible to cany a contdnnons triangnlation 
aoroBs the entire breadth of coontry; thas after a while Captaia 
Holdioh was dependent on bia plane taUe alone, without any ex- 
tmneona assistance; bnt on reaching the Sulimani range he met 
with the trigooometrically.fizsd points of the anrv^ on the Indus, 
and hia oonneotion with theae points sufficed to show that, rapidly as 
his work had been executed and in parts without any exbrtuieoTU 
aaaistanoe, it was as aeourate as could be desired for a survey on 
the i inch scale. From first to last it embraced an area of aboat 
6,000 square miles. 

lienteoant Oore had been apeoially deputed to Quetta in order 
to make a snrrey of the Pishin Talley for the Foreign Department. 
After consoltat^a with the political officeis, he decided that the 
4-inoh scale wonid be the most auitaUe for the requirements 
of the authorities, as regards the amount of detail to be shown 
and the epeedy production of a map of the country. Ueasuring 
a base-line in Ghiliatan, he carried on the neoesaary triangnlation 
and plane>tabling aingle huided, cwinecting the former as soon 
as practicable with the triangulatiou which had been brought 
np from Bind. He also accompanied an exploring party under 
Captain Wylie over the Toba plateau, and another under Captain 
Showers round the east and north boundaries of Piahio, and across 
a tract of new coontry stretching from Quetta into the Ksdanai plains. 
He had a very hard season's work, continued without a break 
thronghont the hot weather, and bis outturn is excellent both in 
quality and quantity, and has been highly commended by General 
Sir D. St«wart. 
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Lienten&nt HoMftf carried t, ront« Borvey from Chamn 
to Kandahar, divflrgiog Thenerer practicable from tbe line taken 
by his predecessors. He took a large sbare in the survey operatioiu 
near Kundaliar, inclnding the large-scale snrrey of the snrronDdinjr 
conntry and the Teconnaisaance of the KhakrcE Valley. He im 
mnch occnpied in t«achiiig the use of the plane-table to certain 
officers who had been tempoTHnly withdrawn from regimental dnty 
to assist in the survey operations. Bnt severe attacks of fever 
obliged him to abandon field work and go into recess qoarten in 
Jnne. Retaming towards India with a portico of the force in 
Angnst, he was agtun attacked by fever, bnt sncoeeded in making » 
large-scale snrvey of the Khojtdc Pass, dnriog an nnnsaaOy pro- 
tracted halt in the neighboarhood. He was shortly aftenrerdi 
sent to Eorope on medical certificate. 

Major (now Lientenent- Colonel) Campbell was directed oa 
reaching Qnetta to assume general ohai^ oi the operations, as the 
senior Survey Officer in Sonthem Afghanistan, and to be speciallj 
on the look-ont to make arrangements with the military and political 
authorities to make the most of every opportnnily which mi^t 
arise for extending our geographical knowledge. At first he availed 
himself <^ an opportunity of visiting the plains of Shoriwak, will) 
a detachment sent there from Chilistan Earei, and he made a roat» 
snrvey ot abont 160 miles, closing on Quetta, through new country 
between Pishin and the great central desert of Afghanistan. He then 
took observations at Qoetta for determining the difference of longitude 
between that place and Kandahar by means of the newly eatabKshed 
electro-telegraph line, Captain Rogers cooperating at the Kandahu 
end. Leaving Quetta on the 8th May, he accompanied the Political 
Officer, Captain Wylie, and Lientenant Gore on a trip for the expl* 
ration of the hitherto almost unknown table-land of Toba, which wu 
most successful, crossing the plateau in three directions, and thu 
permitting of the construction of a really good map. He wrote a 
report of the counti^ which has been printed in the Quarter Jlaster 
General's Department. Descending from Toba, the party went to 
Gnlistan Karei, where ttjere happened to be a telegraph station. 
Major Campbell therefore availed himself thereof to determine the 
difference of longitude with Kandahar electro-telegraphically ■ 
second time. Captain Rogers again co-operating at Kandahar.* 

* Mi^or Campbell reporU thu tbe two ralDM of the loni^tude oT Kmndahu', ■■ r*tam4 
by tbaie meMoremeBM to the origin ot the GreU TrtKonomHriisl SnrTCr.iigne tiiitj^t'^ 

Bud uiiiRn ■ pontton to SoDdahir whioti ii within a qurlar of^ nille or th '■"" •"• 

wfirdK dadoDU on th* eomplNion at tba trlangnlnttiHi mCrmb 
I* H lollowt 1— TrlcouonMtriEBl itation on hixheM bolldina Id 
oentra, t>S° W t" net ot Oreemrloh 1 s corracUon ot ndim r SO' 

"ulosglwdtot UieHiiaiuat 
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He tben proceeded northwardB, takiog the route hy the Barghaaa 
pass, and eveDtoally arrived at Kandahar on the 22iid Jnne, where 
he took charge of the aarrey offices and the work of calcalations 
and mapping which remained to be completed. The whole of 
the maps wore submitted in dne conree to Oenenl Sir D. Stewart 
for approval and transmiesion to the Gommander-in-CMflf. On the 
renewal of hostilitieB in October, Major Campbell accompanied the 
force Qoder Brigadier-General Hnghes to Kalat-i-Gbilzai, and 
retorued wiib it to Kandahar in the following month, when, 
finding tbat there was no prospect of fnrthnr enrvey work ontil 
after the winter, he applied for and obtained permission to return 
to India. 

Captain Sartorions of the 59th Begiment, Lientenanta Small and 
Lake of the same regiment. Lieutenant Baynes of the 60th Rifles, 
and Lieutenant Olivier of the Koyal Engineers, were temporarily 
employed in the anrvey operations around Kandahar, and rendered 
much valuable assistance. Miijor Campbell specially notices the 
excellent work done by Captain Sartoriua, who is as skilful a 
draftsman as he was anbeequently proved to be a swordsman, 
in an action with the enemy, when his gallant eondnct was the 
admiration of all eye-witnesses. Captain Maitiand, of the 3rd SJnd 
Horse, was also on survey duty for a short time in Pishin, with 
Major Campbell. 



U. — Ths Opkrationb ih thk Knaui Vallbt, and OBNBBAbir to thr 

SOUTH OF TBI SaTBD-KoH BaSOE. 

When the arrangements alluded to, (see page 206) fell through 
Ftnenfi. ^ consequence of the war with 

o«ptain B. Q. Woodthocp, B.B„ AniM. Afghanistan, Captain (now Brevet^ 
ut sopBrinwnflent. am Gnds. Major) Woodthorpe was attached 

iD^ii<mt,Sniffnds. (with a native surveyor) to the 

Euram Column, under General (now 
Sir) F. Roberta. For four months 
he was the only officer of the Survey 
Department serving with the column ; but he was aided by Lieu- 
tenant Manners Smith, of the Panjab Frontier Force, whose services 
had been placed at the disposal of General Roberts for survey work. 
In March 1879, Captain Gerald Martin joined the survey. 

Captain Woodthorpe accompanied the first advance of General 
Roberta' force to the Peiwar in November, 1678, partly along 



fbyCoOglc 



212 

the right (south) bank of Uie Earam River, vi& Haair Hr unci 
the Darwaza Fasa, and he plane-tabled the country along the 
Toate. He was present at, and took part in the militarr operationa 
of the 28l)h November and of the 2nd and 3rd December; and he 
had a marvellonsl; narrow escape during the action of the iai, 
when, in the dusk of the morning, he went np by mistake to a 
breastwork oooapied by iha enemy, who did not discover his 
presenos till he was widiin ux yards, when they fired a vollej at him. 
The stock of his pistol was amaahed by a bullet which graced bit 
side, and drove a ptece of his clothes into his sketoh-book, whidi 
waa considerably damaged; bat he himsdf escaped amnjaised. 

He completed a reconnaisBance, on a large scale, of the scene of 
action ; and on the advuice of the ibroe he plane-tabled from the 
Peiwar along the Arieb* Talley thiongh All Ehejl to Bokian, from 
which point, owing to the narrowQess of the valley and his inabilitr 
to visit points affitfding a good view on either flank, he was onljr 
aUe to carry a roate-snrrey to the Shntai^ardan Pass. He found 
the poaiticH) of this pass to be conaiderably erroneoos on the old loapB. 
On his retnnt to Ali Kheyl be visited tiie Uatnngeh hill,t abont 
4^ miles north of Ali KheyV and accompanied the reconnaissance in 
force, through Obapri and Earai in the Maagal conntty, to KarsDi. 

In Jannaiy he accompanied the expedition into the Khcnt 
Valley vid Jagi-Maidan, Bahok, and Aknhi to Matnn, and explufd 
the valley to the west, in the direction of D^an and Ismail Khejl' 
Dnring this expedition nearly the whole of Ehost was m^ped. 
The ShobeJcgarii range, between the Kamm Aiver and Khoet, «w 
sabseqnently visited, and the position of the pass over the range 
into Khost waa fixed; a route sturvey of the new road from Ibramui 
near the oonSnence of the Karam and Blarmana Rivers, vid Haiu> 
Pir, to Thai, was also completed. 

In the month of March Captain Woodthorpe visited the hill 
of Matangeh for a second time, accompanied 1^ Captain Uarliii. 
They obtained a good view of the connfaty towards Obaaoi, and, 
notwithstanding the inclemency of the weath^ were able lo 
complete a good deal of work. They ftlso visited the lAkarai Pmb 
leading from Ali Eheyl vid the Snrkhab Yi^l^ towards Gandamak, 
and sketched portions of the Tezin and Jagdalak bills, otherwiM 
known as the Earkacha range. During May, reconmussaDoes wen 

* CBfrMln Oeimld m*^w steM tbM UUuirto tMs iiRm« bM tmnoooaij bACin wrttttf 
"HWfoh." 

t Abont lt,«aa tett obon aM-lereL 
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made bo the Sirkai and Shntargardon Paases; to ths Tanuod peak 
near ihe Hangior Pmb ; to the letar Pass and head of the Mangior 
defile, lookiiig over the Ahmed !Ehef 1 conntry ; to the Kafartaga 
hill and to the Naktek peak over the Ahmed Ehey] and lAJji 
eomiti^, daring which the poBitions of the Ahmed Ehejl and liajji 
villages were fixed, and a good deal of the topography aoath and 
west of All Eheyl was completed. 

Snbeeqnently Captains Woodthorpe and Martin visited Sikaram, 
the highest peak on the Safed-Koh range (which had already been 
ascended irom the Jalalabad Bide by Mr. Scott), with a hope of 
being able to take observatitma, from it and other points on the 
oreat of this range, to the peaks of the Hindu-Kosh range; onfor* 
tanately, however, the condition of the atmoaphere was unfavourable 
for stich observations, the hot weather base having set in, which 
ebnt out all view of far distant ranges. 

The limits <^ the survey approximately are, to the east, a line 
dmwn &om Thai on the Knram River to the Agram Pass on the 
Safed-Koh range; to the north, from the Agram Pass along the 
Safed ELob to the Shntargardan Pass; on the west, the water-parting 
beyond the basins of the Euram and the Ebost Valleys; on the 
south, the range which forms the soathem watershed of Kbost. 
The total area mapped covers about 3,000 square miles. The scales 
of survey adopted were 1 inch to the mile for routes, and ^ inch to 
the Inile for the geographical work.* 

On the conolosion of the Treaty of Gandamak, Captains Wood- 
tbccpe and Martin proceeded to the survey head-quarters at MaBSnri 
to complete the mapjuug; but th^ had not been there more tluma 
few weeks when they were ordered to return to Eoram, to join 
Bir F. Boberla in his advaooe on Kabul. Their subsequent opera- 
tions form a part of those to be described in the report for next 
year. Both officers have done much good work. Lieutenant 
Manners Smith rendered valuable Bfisistance in route surveyai 
military sketches, and moping, while attached to the survey party. 



* obtain WomUhocpe nporta (hM the old map of tbe Kunin Valls7> li exniadliiglr 
koomsM u tu u the Palmi Kotol on the nDith 
Dd lank sf the rlTer, bM be has been abta to ImpTon 
It 4 little. Ad interenlug niuntlve oT OiB ereaU 
by oonnected wllh thew opeistloiiB, and b genaral 
JfakjoT J. WMeAooM.AwletaiitBnrTeTOT deaoriptlon of Ibe oaontiT uid it« inbablwiu, ni 
~ Okl, to ttis Joornal, AeUtio Sodalj, oautribnted by Lieaten&nC Qenld MhUd ta tha 
[»1, VoL, XLVIU, Psrtll, 1879. Oolotwr nomberlor 1S79, of tha " jTooeediage of 

Iha Bo]«l Gaopaiihiial SootM;, Lcodgii.'* 
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Captain Woodthorpe's veij valnable and varied serricee bave lieet 
Boitably reeognised hj biB promotion to a breret-majoritf . 



in.^-THE Opseations is the Vallbt of the Kabul Ritsb, abd 

QBHEULLr TO THI BOBTB OF THB SaFBD EoH BaNQB. 

On tbe formation of the Peshawar colamn, under General Sir 
Samuel Browne, in NoTember, 1878, 
lu-n. B ^ ^ - Major (now Lieutenant- Colonel) 
— „ , _.-dp»de. Tanner, Captain Samnolls, and Mr. 

■j.pi»lnC.Btnili«j),B,E.,DeiniffBni«r- „ , ' „ . , , ,1. < 

inHodgntijrd gnde. Scott, were attached to the column. 

^H^Mndanc, iM gnde. " ° Captain Leach, B.E., joined it in the 

'^S^iJi^^ii^ii ^"'^* following month of January, ftnd 
sir. aTb. Bcoh, dwrarOT. M giwie. Captain Btrahan, R.B., in April. 

Each of the first three officers accompanied one of the three 
divifilons which advanced from Jammd on Ali Uaejid by different 
rontes, at the commencement of the campaign. Captain Samoellg 
much diHtingniahed himself by carrying on his plane-tabling under 
a heavy fire; but, unhappily, he shortly afterwards fell a victim to 
typhoid fever, and was brought back to Peshawar, to die there on 
2l8t December. 

Major Tanner carried a continuous mute survey from Ali 
Masjid to Jalalabad, reconnoitring the ground on each side as fu 
. as wae practicable. He also measured base-lines and executed 
triangolations, combined with astronomioal determinations of lati- 
tude and asimnth at Dakka and Jalalabad. He took a nomber of 
observationB to the peaks of the snrronnding hill ranges, both nortli 
and soath of the Kabul Biver; fortunately, he soon discovered tbst 
sevend of his points were identical with points which had been 
fixed several yeara previously by Captain Carter and other officer^ 
in the course of the operations of the Great Trigonometrical Snrre; 
on the Trans-Indns frontier. ThoB, though it had sot been possible 
to carry np a triangnlation &ora the British border, these indeotified 
points became a basis for the snrvey operations, enabling them (o 
rest everywhere on triangnlation, and be made independent of further 
astronomical observatiooB. Jalalabad, when connected with them, 
waa found to be about & miles nearer to Peshawar than has hitherto 
been aooepted, on the authority of the maps and surveys of former 
times. 

In May, Major Tanner undertook an exploration into Kafiristsn 
through the Konar Valley and Ghuganistan, and after several 
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lierilonB adventiiree reached Aret ; bat tixen, owing to the bardships 
and ezposoTM inddental to the imdertakiiig, hia health fiuled, and 
prostrated by fever, he wae compelled to abandon his design and 
return to Jalalabad, which he was able to do throogfa the friendly 
aid of the ChnganT Chief, Asun Khan, and the Malik of Jinjapar. 

Captain Leach joined the force in January, and during the two 
months he was at woric, snrreyed a good portion of the Basar Valley 
and t^ country round Jalalabad, chiefly in the Shinwari country 
and on the northern slopes of the Safed-Koh tange. At the end 
of March he was oompelled to withdraw from all active share in 
the operations, in oonseqnetice of a severe wound received during 
an attack on his party hj Shinwarie, near the villages of Maidansk 
and Qirdi; his gallantry has won for him the honoured distinction 
of the Yictoria Cross. 

Captain Charles Strahan joined early in April, vice Captain Leach. 
He executed a survey of the oountxy between Safed Sang and 
Snrkpol, and about 80 square miles north of the road up to the 
Sorkhab Biver; he also made a rough sketch of the Siah-Eoh 
beyond, itp to the crest of the first range; and subsequently 
he was able to visit the Siah-Koh, and complete some useful 
observations to peeks on the Hindu-Eosh and in Kafiristan. 
From and around Safed Sang he fixed by triangulation nearly all 
the prominent peaks visible on the Safed-Koh and Siah-Koh ranges, 
and some on the Karkacha range to the west, which will be most 
useful for the extension of snrvey operations towards Teiin and 
Kabul 

Mr. G. B. Scott made a variety of sketohes on the scale of two 
inches to the mile, in the country to the south of the Kabul Biver, 
and between Jamrud and Dakka, in the Bazar Valley and in the 
Shinwari country. Tn February he was surveying a new route on 
the north bank of the Kabul Biver, accompanied by a small escor^ 
whoi he was attacked by a strong party of Mohmunds, and a 
hand-to-hand fight ensued in which he desplayed great gallantry 
and good judgment, thereby probably saving his whole party fhnn 
destruction. Later on, daring the prolonged halt at Jalalabad, Mr. 
Scott visited the peak of Sikaram (Sikkarram),* the highest point 
on the Safed-Koh raoge, where he obtained observations to distant 
peaks all round, including a very prominent peak to the north, 
which be describes as "a pyramid standing far above the heads of 
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all (he sorroimdiDg peaika of the Hinda-Kneh." Then o1 

will be very asefn) when they can be supplemented by oottetfODA^ 

ing obseiT&tions <rom other fltfttioiu. 

The work oompleted in this sectjon of the opeistiona f«Us be- 
tween latitnde 33° £5' to 34° SO*, and longitude 6d° 45' to 71° Sff. 
It oOTers an area of about 2,200 square miles, and extends fna 
Forts Miohni and JamroA on (he Brittsh frontier near Peshawar, to 
the Snrkhab River west of QaiLdainalc, inoluding a little of tlx 
northern and most of (he sonthem portion of the basin of the Kabul 
fiirer. On the northern slopes of the Safed-Koh, in the ooimtoj li 
(he Shinwuis and Khagianis, some blanks remain, which wen 
nnavoidable owing to the conditions ooder whioh the snrrej' in U 
enemy's oonntry was condnoted. 

A considerable amount of Talnable geographical infonnatioa 
was also obtuned to the north of Jalalabad, in the DaBht-i-Onmberi 
plain and thQ Ln^unan valley, from the Daronta Pass to the jnnctioii 
of the Alishang and AHngar Btvere ; and a more extended aketcb, 
based npon triangolation, was obtained of the snrroiinduig hesdi 
and hills of the above river valleys and extending weatwaid to tht 
Badpnkt and Tang-i-Shaidan Rtssea. Mr. G. B. BooU was aba aW 
to compile a &lrly UBstnl map of Tirah, chiefly from native iafonus- 
(ion based on points fixed by the triasgnlation. 



IV. — ^BgPORT on THB ESPBBIEHCB QAUtED REOASDIMQ TEG BnTnCDHCT 
OF THK asSKAAL OBSAKIBATIOX 07 THB SuBTBT OpKBATIOirS DDBDI' 

VBX Cakpaiqh nr AmHAKtsiAK. 

The Secretary of State for India has intimated a desire ^ 
Hie experience gained during the recent campaign on the work k^ 
organisation of the aoveral departments engaged, directly or in- 
directly, on the condnct of the campaign, sha^ be reported on' >^* 
recorded, " both as regards those meBsnres which on trial b>i< 
faQed, and those which have sncoeeded," in order that what bs 
already been gained at great cost will not have to be re-boogbtF 
sbonld an army be reqtiired f^in to take the field nnder sinulv 
circnmatanoea. The present appears to be a suitable place for n- 
cording this information, as regards the Survey Department. 

The only measure which can really be said to have been "f 
trial," as regards the survey operations, was the proper eqnipn«t 
of a number of oSSoere, saddwily oolleoted together firom vuv'^ 
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parte of Lidift, Knd even team En^and, for the duties -wMoh they 
might be expected to perform. In ft few instances it was pos- 
sible to send ofBcers directly from head 'quarters or from surrey 
p&rtiea to join the army, with an equipment of men and instnuneats 
selected by tbemselTes. Bnt In a migarity of instances it was not 
possible to do BO, as when officers were aommoned ont from England, 
or sent np from parts of India at a considerable distance from the 
frontier; it was then necessary to send inBtmmentB, and a few 
native surveyors and khalasees collected from the nearest survey 
parties, to meet these officers at some point on the frontier — as 
Sukkor, Mnlton, or Peshawar — to whidi they were required to 
proceed by the shortest possible routes from tlie places whers 
they recetved their orders to join the army. The offloers who 
were in a position to select their own men and instruments, appear 
to have been Mly satisfied with their own arrangements, as 
was bat oatoral. Of tile remaining officers, none has had any fault, 
wt>T(h mentioning, to find with the instrumental equipment which 
had been provided for him, with the exception of a single officer, 
who has repotted that if he had not succeeded in securing a apare 
set of instrameats which had been sent np and arrived in good 
condition, he would have been unable to do anything, as the instru- 
ments sent for himself proved on arrival to be unserviceable. 

Ab regards Uie equipment of native surveyors and men, an 
eqnal ftmonnt tS satisfaction has not been expressed. Some officers 
appear to have almost expected that they womld find a complete and 
well-ovganised survey party ready to meet them the moment they 
reached the frontier, and to accompany them into the enemy's 
country beyond. But to arrange for the formation of such parties 
was impossible during the eliort time available ; for the whole of 
the subordinates of the survey establishments, both Enropeans and 
ITativ^ii, are civilians ; and though many of them would gladly 
volnnteer to serve iu an eaemy's conntiy, none could be expected 
to go t^teie as a matter of course. Moreover, isolated Hindustanis 
ran a very great rish of being mardered in Afghanistan ; thus it 
seemed desirable fur each officer to entertain Pathans, BelAchis, or 
natives of the oouotry on the border — to be employed as instmment- 
carriers, and generally in the meni^ operations of the survey — and 
not to take more Hindustanis with him than was eesentiaUy neoas- 
eary, in order to eecnre the assistance of a few trained hands. 
IdMle difflcnlty appears to have been experienoed in entertaining as 
msiity men of the border as were wanted, on the high wages tiien 
iMnng {^ren tA vamp followen ; but it appeans from the teporbi 
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which have been received, ibat onlv a few of the officers wen 
satiafied with these men ; the majority woold have preferred em- 
ploying trained Hindastanis. 

The native aorveyora who were sent to Afghanistan were moetlf 
men who conld ti^verse with the theodolite and chain ; they were 
found serviceable in carrying ronte-snrveys along the lines nuurched 
over by the troops, while their officers divei^ed to the right ud 
left, and sketched aa nmch <^ the conntry as they conld get ligiit 
of. This was what they were chiefly intended to do. Some dis- 
appointment has, however, been felt at the small proportion of then 
men who could sketch with a plane-table, write En^isb, and com- 
pnte skilfully ; bnt the nnmber of natives in the survey depart- 
ment who possess all those qualifications ia very small, and it would 
have been soaroely possible to send more of them to join the arm; 
than Bctoally were sent. As already observed, none of them an 
bound to serve beyond the frontier ; and though natives of HiadDBtan 
will willingly aooompaoy any European offiser whom they know, 
and can trust to look after their welfare and interests, wbererei 
he may happen to be sent, they will not readily volunteer to serre 
in an enemy's country under officers whom they have never seen, »id 
of whom they know nothing. 

Thus the lesson to be drawn from the experieace of the past, 
is that officers of the Survey Department, when about to be aw.i to 
join an army in the field, should, if possible, be given snfBcienttiiitf 
beforehand to select their own instmmenta and men, the lattermon 
particularly, so that they may start fully equipped with aU the; 
reqnire, instead of having to depend on instriunento which may ban 
to be sent to them from a great distance, and on men collected at 
haphazard from varioua quarters. Still, however, the late campaign 
has abundantly shown that much excellent work has been doae bf 
officers who have not possessed these advantages, but have raced to 
the front as faet as they possibly could go, picking up men and iii- 
strumentA, camp equipage and horsee, wherever they conld find 
them on the road, and depending on the natives of the border— and 
even of the invaded country — to supply deficiencies in the personnel 
of their parties. 

So much for the only measure which may be said to have beoi 
" on trial." There are, however, other points which are familar to 
the offioers of the Indian Survey Department, bnt are less well known 
in the army generally, which may be here noticed. 

The duty of a survey officer, campaigning with dn anny in ft 
comparatively unknown country, is to obtain geoeral geographi(*l 
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uifonaBitiDii over as wide an area as possible, as well w to ezeonto 
a minate and exact survey of Hke lines of route followed by the 
troops to which he may happen to be attached. When the troops 
march with great rapidity, it is impossible to du more than make a 
continnons anrvey of the ronte, excepting nnder very &TOTimble 
oonditions ia the lie and general oonfignration of the groand, {giving 
oommanding points within easy reach of the line of roate. When 
the troops halt anywhere for a few days, frequent opportonities of 
reconnoitring the snrroonding conntiy may occnr, which it wtU be 
desirable to make the most of, not only for geographical considera- 
tions, bat with a yiew to snbaeqnent military operations. 

The instmment par aeeelloHoe for sach work is the plane-table, 
either in the form in whioh it is so extensively nsed in almost all 
snrvey operations in India, or in a modified form giving greater 
lightness and portability, and yet retaining the special oharacter* 
istio of the instmment in enabling the ground to be mapped on the 
spot, nnder direct ocnlar evidence, instead of elsewhere, on the 
evidence of observations recorded in note.books. If a good plane- 
tabler is given a base to start from, of whioh the length and azimnth 
are correctly known, and ground to operate in, with a fair propor. 
tion of commanding poeitdons and hiU peaks which are susceptible 
of ready identificatioo, he can survey with great rapidity ; fiist, 
fixing new points, should this not have been done for him before, 
hand, hj toiaognlation ; then nsing these points in their tarn to fix 
bis forward positions, and from them again fixing other points, and 
so on, nntil he has laid down sll the snrronnding oonntry, to a dis. 
tanoe much beyond the positions whioh he may have been actually 
able to reach. Thus it will be seen that a plane-table is a most 
valuable and necessary adjunct to the instrumental equipment of a 
sarvey officer attached to an army. 

When the troops maroh very rapidly, and the rout« lies through 
a country whioh is flat and devoid of co mm and in g positions, or 
in vall^ which are hemmed in by inaccessible hills, or in tracts 
of forest, the plane-table is at a disadvantage as compared with the 
theodolite ; for, in such circnmstances, the usual method of route- 
sorveying with a theodolite and chain or perambulstor, or with a 
snbtense instrument, and recording the observations on the spot and 
Bubeequently working ont the results, either by oalcalation or pro 
traction, may be expected to give a better and more accurate route- 
survey than wonld be got by plane-tabling. 

There will be more or less of liability to error in all survey 
operations whioh are oonduoted with great rapidity, as presupposed 
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ature, both for tha pluiA^ble and iba tliaedolite mnrvejs ; it ii 
therefore desirsLla to oheok tha oporatiaoa front time to tune i) 
Bfltrooomical obaervationa at latitude and Bciinalih ; also hy abaohte 
longitude ohssrratioiiB aa well, vheoeTer the troops are encampad 
long enough at any place to permit a Boffioient numfaev of obasm- 
tions being taken; or, batter still, by differential longitudei, 
determined electro -telegraphically, whenerer a line of telegvaphLw 
been eetebliehed with the army. Thna the auFray officer wiHi u 
army shonld be supplied with a suitable isatnimeut to enalda hin 
to take astronomical obsarrations for tha determiuation of latitnd^ 
azimuth, time, aud longitude. 

For this reason, Bereral of tha surrey officers in AfgheniBtu 
were supplied with a 6..incb tranett theodcdite — an inBtnunent whid 
has a complete vertical oirole, asd an eye-piace fitted with a pur of 
"subtense micrometers," which are intended to measure mall 
angles subtended by distant objecfas in the field of the telescopt. 
It IB desaribed in General ThuiUier's " Ifanual of Surrey for India" 
(3rd edition, page 132); also in "Hints to TiaTailers" by tlit 
Boyal Geographical Society, 4th edition, page 83. It may be ctHei 
a unireraal instrument ; for it is not only well fitted for astronemictl 
obaerrations, as well as the ordinary measurement of horismlil 
angles, bnt it enables the diBtances of objects of known length to be 
determined very readily, with the aid of the subtense micrometen, 
thus permitting measnring chains to be dispensed with in nuuting 
trarerses and meaaaring baee-liDes. It reqairaa delicate manipuli- 
tion, bnt in skilful hands it is capable of yielding admiraUe resnl'i' 
It weighs 31 lbs. when paoked in its box, the stand weighing 10 Ita 
more, and it la probly the lightest instnuoent yet constructed vbid 
is capable of such unireraal application. 

A fen 4-iiich and S-inch theodolites were also suited; tbt 
former are particularly osefnl whan a very light snd handy in- 
strumeut is required, which can be carried about on boraelack; 
for their weight, when packed, ia less than Ifi lbs., and th^ paiA 
into a small box. 

The plane-tables were of the ordinary pattern and sis^ 30'' 
by 21", as constructed in the Uathematical InstmmeDt Departmcet 
at Calcutta, with magnetic compasses, sight roles, and tripodstaodb 
Their weight is nearly as follows : — 

Plane-table 11 lbs. 

Sight mle and magnetic needle 2 „ 

Tripod stand, folding 8 lbs., or braced ... 12 „ 

For a full deaoription of the instrament, see pages xziii. and xn'v. 
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ol &o Appendix to General ThniQier's " Manual of Snrvftr," 8mL 
«ditioD. ItB weight and bnlk are ite only objection, bb it cannot be 
conrenientl; oarried about by less than two men, one for ibe t^le, 
the other for the stand ; but onr officers appear to have aacceeded 
in grttang their plane-tables taken ap to every point, however high 
and difficult of aooees, whiob waa reached by tbemaelvea daring the 
campaign. The paper is mounted on the table ; bat by employing 
paper which is monnted on strong cloth and niay be rolled np with- 
out injury, and pinning the portion which is being drawn oo, down 
to the table, mnch smaller tables may be nsed, thereby materially 
diminishing the weight, and larger sheets of paper conid be 
employed, which would sometimeB be found an advantt^. 

The amonnt of clerical work which had to be done by the 
Bnrrey officers, in the preparation of billa of all kinds and indents 
for carriage and ratiuns, was occasionally foond to be very trying 
and to interfere greatly with their ordinary work. Making copies 
of their Borreys as fast ag completed, for the nse of the military and 
political aathorities, and for the Sorveyor General's Office, was also 
foond to be a great and serions tax on their time. A light and 
portable toachine for reprodacing maps wonld have been invalnablo 
to each officer, and enqniiies and experiments are now being made 
with a view to producing something of the kind, which may be of 
service hereafter. It is desirable that every survey officer should, 
whenever possible, hare die assistance of a native surveyor or 
draftsman to make tracings of his maps and perform all such clerical 
work as may be wanted. 

It may be added that an officer requires to be well skilled 
in each of the several branches of survey operation, in order that he 
may be iu a position to make the most of all the opportunitiee which 
will be afforded him of achieving a survey of an enemy's country. 
He ahonld be fertile in ezpedienta for carrying on his work, without 
material error, whenever any breaks of continuity ocour in conse- 
quence of the rapidity of the movements of the force which he is 
accompanying. He should be a good practical astronomer, a good 
computer, a good observer, and a good draftsman. In the ordinary 
routiue of work iu the Survey Department, there is a division of 
labour, of which the result is that an officer may become highly 
efficient in certain portions of the survey operations, and yet know 
nothing practioally of the others, because he has not had, and is 
unlikely to have, any call or occasion to undertake them. Thus the 
officers selected for the survey operations in Afghaoistan were chosen 
in equal prt^rtiona from the three bruiohes — the Trigonometrical, 



fbyCoOglc 



the Topographical, tmd the Bevenne— of the Snrr^ Deparbum^ in 
order that soKie officer might be preeent, irith each oolnmn, irlo 
would be qualified for at leaat odb if not more of the operatioiift— 
aBtroDOmioal observation, triangalation, Tonte-snrTOTing, and topo- 
graphical plane- tabling — which might be Teqnired at any momniL 
The conjoint operations of theae ofGcere have fomiabed reanlta wUd 
may be prononnced decidedly aatiBfaotory, in qnantity as well « 
quality, connderiug the manifotd diffionltiea nnder which they wen 
aocomptiiibed. 



Extract from tke Qetteral Beport on the Operation* of tta Sumi • 
tn India dvring 1879-80. 

The officers who bad operated with the army in Iforthon Af- 
ghaniaten, during tbe first year of the war, were withdrawn from 
the field when the army retired on the conolnsion of the Treaty d 
Qandamak, and were oconpied in bringing np tbeir calonlationa tod 
and completing tbeir maps at tbe MoBanri head-qnarterB, whtn 
intelligence was received in September, 1879, that an army Tronic 
at once be sent to Kabul, in consequence of the massacre of tba 
British embassy. Immediate messures were, therefore, t^en ^ 
organise two field parties, one under Major R. Q. Woodthorpe. 
R.E., to proceed vid Euram and tbe Shntargardau, to join tbe 
column under General Sir F. Roberta; the iSther, under C^itaii 
Holdich, R.E., to proceed vid Peahawar and Jalalabad, to join tbe 
column under (General Bright. Tbe formation of theae two peitia 
was deemed expedient, so as to secure as much topography u 
possible along the two linee of advance. Eventually both partin 
met at Kabul, where tbey were employed in making tbo moitol 
every opportunity which, waa presented by the movements of tbe 
forces to add as much as possible to the geography of the sarronnd- 
ing oountty ; in continn&tioQ of the preceding surveys, tbef 
operated westwards and soutbvrarda, np to the Pughman Baoge 
and over almost oil the oountiy which is drained by the Logv, 
Sbiniz, and other affluents of tbe Kabnl Biver. 

Some additional geography was obtained in Southern Afghaniiiu 
between Kandahar and Oiriabk, and along the valleya ta tbe met 
and nortb-west of Kandahar. A connection with the operatioa 
ill Ncrthorn Argbaoistan vras also made by tbe survey of the roats 
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from Kandahar to Ohazni, thraugli the Khnshb-i-md, Tariiak and 
Ohazni Valleys. In. Belnchistan a roai^b reconnaiBBaiioe was made 
of a considerable portion of the conntiy north of Sibi, inhabited 
by the Marri tribes, and detailed surveys -wero commenced in the 
plains aronnd Sibi and Dador. 

These operations will now be described in the following order : 
let, Iforthem Afghanistan ; 2nd, Sontheni Afghanistan ; and 3rd, 
Baluchistan ; to be followed by, 4th, a report on the general organi- 
sation of survey operations with an army in the field. 



I. — The OPHEiTIOlfS ™ NoBTHHBK AFOHAinSTJlM. 

On the re-ooonpation of Oandamak, in November, 1879, by the 

PnwHii. adranoed brigade of General Bright's 

ctocain T. H. Hoidiob, E.B., osaistiiig diviflion, noder Briiradier-Ooueral C. 

DepnH anperlniandBnt, Srd gnde. ~ , , , n 

Mr. T. i. M. ci«ndiug, BnrvBjor. uh Gough, the Survey party, under Gapt, 
Mr. w. w. UDtTaiT, AMiuantSarrsTor Holdich, B.E., joined the brigade. 
Tws s^^iirTgyaim <The Uonihi and Captain C. StrahaD, B.E., had pro- 

^°**"'- vionsly executed a triangnlatioD in 

the Jalalabad Yalley and beyond as far as Oandamak, and had Seed 
points on the Earkaoha Range to the west, which were of mnch use 
in extending the topography into the plains of Kabul. Additional 
triaDgntation was required to oonneot the operations in this quarter 
mth those of Major Woodthorpe in the Kuram Valley and around 
the Shutaigardan Pass, and to complete the general system of tri' 
angulation in Northern Afghanistan. This was effected in due 
course, as opportunities offered on the advance of the troops. 

Major R. G. Woodthorpe'a party, whiob had proceeded tml the Kniam 

Fmmiti. Valley, reached Ali-Ebeyl, on the 4th 

c«^»in <^^^^^f-g^- To^; October, a few days after the force 

ii8ot,riidgTiide. nnder General Sir F. Roberts had ad- 

Cftptwn B. W. Martin, AuHtant-Bnper- _ , , „ ,. , , . , 

intandent. Srd gnda. vaocedou Kabul. Hereit wasdetaiued 

Bub-aarraror HirtSbigii. until nearly the end of October, when 

General Hugh Gough arrived at the Shntargardau Pass, with orders 
to withdraw the garrisons from the posts there and at Ali-Kheyl, and 
take them on te Kabul. A day's halt at the Shntargardan enabled 
Major Woodthorpe to ascend a hill in the neighbourhood , from which a 
good view was obtained, enabling much work to be done, both with 
the theodolite and plane-table, but for which Major Woodthorpe 
vrotzld not have been able to oonneot the trian^lation of the Kuram 
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YMey with that of the Logar and Kabal Valleys, which now tegedia 
form a continiioiiB Beriee from Thai round via Kabul to Jalalabal 

At first, however, little could be done in the way of tiiaugi- 
lation, and it was fonnd Deoessarj to base the topo^caphf on i 
traverae with a anbtense theocblite from the Shntnigardaa Fui 
vid Knsbi to Kabnl, and even this was executed with oonaiderafclg 
difficnity, owing to the length of the marohes with the troops. 
Pointe determined l^ thta traverse were every night plotted on i 
plane-table, and, wiUi the aid of these. Captain Martin was enaUed 
to make a fairly aocnrate preliminaFy recoanaisBance of most of tb« 
IJogar Valley on the scale of 1 inch to 4 milea. 

The party arrived at Kabnl on the 4th November, 1879, uA 
Captain T. H. Holdioh, B.E., as the senior departmental offi<»t, 
assamed charge of all fnrther anrrey operations in North«n 
Afghanistan. 

Ur. Ogle, of Major Woodthorpe's party, was detained in tlie 
KnraiD Valley, and accompanied OenetsI Tytler'a column into 
the Zaimukht country, west of Kohat, where he seonred topograpbj 
to the extent of 8tJ0 square miles in country which was very Uttb 
known. On oompletion of this work he proceeded to Kabul, and 
took part in the survey under Captain Holdioh. 

On the occupation of Kabul and partial inveatment of Sherpiff 
by Mahomed Jan's foroes in December, the offioars of the tart^ 
were temporarily transferred to the Field Engineer Department, 
and either assisted in the oonstraotion of defensive works, under 
Colonel Perkins, the Chief Engineer, or were placed on the persontl 
staff of the Brigadiers and Generals Commanding. After the dofnl 
of Mahomed Jan, Captain Holdich and Major Woodtborpe te- 
companied a brigade to the Koh Daman, and succeeded in m^pinfi 
a portion of the ooontry on the ^-inch sc^e, and establishing tm 
trigonometrical stations there. 

Captain Holdich then joined General firight's division in the 
Lughman Valley. Afterwards he aocompanied Gleneral Sir F- 
Boberts on his march through the Logar Valley, taking advant^ 
of this opportunity to make a leisurely re-survey of the valley o<< 
the -^-inch scale. Major Woodthorpe at the same time considersblj 
improved and extended the triangulation in this valley, and fiied * 
number of points on the Altimor, Fughman, Deh-i-Sabe, and Ev- 
kntcha Ranges. 

In April Qeneral Ross proceeded with a division through Maidu 
towards Qhazni, to meet Sir Donald Stewart, then advancing 
from Kandahar. Major Woodthorpe accompanied this force, anil 
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nas able to eoctend the tiriaognlation aad iopogrsphj towards tlie 
bead of &o Ix^ar Biver, tbe aonraeB of trhioh h&ve now been 
approximatelj fixed. He Sibo ascended two points on tbe Pngh- 
man Boage at eleTaticau of 14,400 and 16,000 feet; bat, mifor- 
innately ^Le weather at this time bad beoome haxy, and be was 
unable to take obeerratioaB to the distant peaks on the Hindn Ensh. 

In June and July Captain Martin accompanied General 0. Qangh's 
brigade into tbe Kob-i-Daman and Kobistan, where be mapped 700 
square mileB on the J-incb scale, and was successfnl in obtaining 
information r^arding the courses oT some of the riTers issning from 
tbe Hindu Kosh, and flowing throngb the Kabal Valley, 

Mr, Clandins completed the topography of the country from 
Oandamak to Kabul on the ^-iuch scule, and under the escort and 
guidance of a friendly Khan of Tezin, he mapped the important bit 
of conntry which borders the route across lataband and the Haft- 
kotal Passes. This part of bis work was executed at considerable 
personal risk, and he was badly frosUbitteu in carrying it tbrODgh. 

Mr. W. W. HcNair completed tbe snrvey of portions of the Asphaa 
and Hisorak Valleys, west of Oandamak and of tbe Lngbmon 
Valley, botb on tbe 1-inoh scale, and subsequently be executed a 
large amount of excellent topography in the Logar Valley, on the 
^'inob scale. 

In April two officers of the Boyai Engineers, Lieut, the Hon, 
M. Q. Talbot and Lieut. F. B. Longe, were attached to the Surrey 
for duty, and did excellent work both as plane-tableis and in taking 
a share in tbe calculations for the general reduction of tbe obser- 
Tations. 

The Kative Sub- Surveyors were found particularly uaeful 
tfarongbout tbe campaign from tbe &ct of th^ being able to move 
about the country without much personal risk, even in disturbed 
portions of the country ; thoir serrices were also largely utilised in 
pushing forward the military survey of tbe cotmtry around Kabul 
and Sherpnr on tbe l-iucb scale.* 



■ Oaptain Holdloh reports u toUmn of tha ■errloeB at thMC men i— 
"The If DUlii oaniad ontlia mapping (on tbalargv Hale Df four inchea to Uw mile) at 
the Bturpor oamonmaDU, and of Ibe Doaatrr itnmediatal; round <^ doring tbe actual 
p rograaa of the invsatment, and thoa reaUf exeeated aome moat uafsl military work. Be 
oontmnad to work ttrangli llie oltr and anrraiindiiig districts lnunedisiel; tbe aiegB was 
TSiaed, Hid betbra it would kUTB been poeaible for any European to hare been ao amplof ed, 
Fmm B porelr milltuy point of view Hub put of hla work wu most Important. He also 
nndenocA an eipkmtlon tid the Eimar SlTar lata Kaflrlataji, trnTelling as * oMin dootor. 
There is ereiy reaaon to suppoee he could hare saeceeded in rsoohuig Safiriaiui {for he 
wu nerarriipscted Many time), bnt Ibi an anlbrwnan rla« o( (ha a*ll* Hid Debgiue, 
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The total sraa mapped in UTortliflra AfghaoiBtan daring At 
seaaon ie roughly estimated by Captain Eoldich at 10,300 sqtun 
miles, to which elioiild be added 880 square miles in the ZaimoUit 
countiy, making in all 11,180 Bqoare miles, of which 64 equan 
mites were done on tbe 4-inch scale, 1276 on the 1-inch, and the 
remainder on the ^inch and ^.inch scales, in abont equal propor- 
tions. 



n. — TrI OpIUTIOHS in SoOTHZKB ArOHASIBTAN. 

On completing the surrey of Pishin, which is mentioned in 
Pmtiwi. the last report, (see pege 209), 

Limt. St. o. c. oan, it.B., ammmo- Ijieutenant Gore, B.E., recdn^ 
8B^i^«^Jj^AiS?^^8^uii. inrtmctiona from Lient.-General Sir 
"»°- D. Stewart, K.C.B., to prooeed to 

Kandahar vid the Barghana roate, which had not been previoiulj 
■orreyed. Accordingly he made a sketch of the rente and the nir- 
rounding oonntry, and amalgamated it with the prerions snrreyB on 
the more direct roatoa to Kandahar. On arrival at TTan^i^Knr he 
was employed in making surveys of the surrounding connto;, 
inolnding an area of 160 square miles in the fertile and well culti- 
vated country along the banks of the Ai^ndab and Dori Riven to 
their junction, which he mapped on the l-inch scale. He tlso 
extended the triangulation towards Giriskh. 

Subsequently he accompanied an expedition into the Ai^utan 
Talley, which proceeded as far as the village of Bodosai, about 8 nila 
between the point where the river issues &om the hilla. The Snndimi 
villages were also visited, and the Tagak Kotal, tlirough which u 
excellent road passes into the Tarnak Valley, was explored. TKia 
road was afterwards used by the Ist Brigade of the Ghazni ooliijui 
on their march towards Kabul. Lieut. Gore states that — 

" Of the three riven forming the Argastan basin the Kiubk-i- 
Bnd is the smaUest ; its total length is about 50 miles. A fair bd; 
of water, however, cornea down it, bat it is very bracldsh and nu^ 



which took plftM TOQKt a)mpeote<3l7. Hetiimliiit to Eahal. he waineit eraplc^vd bi ^^ 
ping k put of ths dliCrict ■djoinlne Kabul (ttnKhing tfarongh the OvrdtbpkiiBil' 
district DfPnghnub), which had been entinlj olofled to EnropHui offlcen, Bud ^nr^* 
■ppeared likely wonld altogecbei- naMin ■ bluik. Here he loeeesded patteli), i^ 
flnjibed * TslUble bit of 1-inch topograph?, extending to tbommlnontof ttieFiitfm> 

" Soidalla mu foither oocapiad. tor Km* time prerknu to the araonalian of Xibal, a 
completing ■ portion of lopognpIi7n«*T the His M Joltlatittd, when It ma ■dtiMMtt 
emphv aMire iMber thm Simpean ageno;." 
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to drink. Of the remftiaing two tbe ArgtMUai bas probably tbe 
lai^er baein, as a good deal of the drainage, which on old maps was 
shown as mmiing into the Kadanai, is now known to flow into the 
Argastan. The Lora River is said to take the overflow drainage of 
Lake Ab-i-Ietoda, and when the lake overflowB the river water 
comes down very salt." 

From Badozai the expedition tamed to the soath and marched 
skirting the main range of bills throngh the BLadanai plain until 
it reached Dabrai on the road from Qnetta to Eandahar. A good 
reconnaissance of all this country was made, and was based on 
fet^onometricallf fixed points. Sabseqnently when General 
Stewart's force advanced from Kandahar on Kabnl, aid Obazni, 
Lientenant O-ore accompanied it, and was attached to the Ist 
Brigade, which commenced its march on the 30th Maroh. The 
ronte taken led for two days ap the Tamak Valley, thence across 
the Tagak Pass, on the watershed, between the Tarnak and 
Arg;aBtan Eirers into the Khnshk-i-Rnd Valley, at the head of 
which it crossed an almost imperceptible watershed, and re-entered 
the Tamak Valley, opposite to, bnt about 10 milea to the east of, 
Ealat-i-Ohilsai. From this point onwards the ronte followed the 
foot of the Sni^arb hills, which form the eastern flank of the Tarnak 
Valley, ap to within a short distance of Shahjoi, in latitude 32° 31" 
where the 1st Brigade joined the main body of the army. The 
whole force then advanced into the valley of the Ghaini Etiver, and 
fonght the battle of Ahmed-Khel on the 19th April, and reached 
Qli^ni two days afterwards. 

Up to Shahjai Lieutenant Gore's work was based on trigono- 
metrically fixed points, but beyond he had to rely on plane-table 
fixings and traversing nutil he reached the Wardak Valley Bbove 
G-hazni, and was able to eSeot a junction with the survey brought 
down by Uajor Woodthorpe from Kabul. While halting at Ghazni 
Lientenant Qore made a large-scale sketch of the ground in the 
vicinity of the city, in which he was assisted by several officers of 
the force. He accompanied a small force sent to reconnoitre the 
AltamuT Pass, and had hoped to reach the summit of the pass, and 
obtain a good view of the Zurmut Valley beyond, but tbis was 
found impracticable, as the hills were occupied in considerable force 
by the enemy. On reaching Kabul Lieutenant Gore was permitted 
by Sir Donald Stewart to return to India, in order to complete his 
mapping. 

Major E. P. Leach, V.O., had proceeded to Europe on sick 
leave, in oonsequence of a wound received during the first cam* 
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pftign. On hia retora be WM eenfc to E&ndBliu' to be «TaUaU»— in 
commuucation witb Colonel St. John, B.E., tbe Political Officei 
— for any anrvej work wbiob might be wanted. Few opportani&i 
were piosmted for enrref operationB, bat Major Leacb Hocceeded in 
recomuntnng a portion c^the jli^;andab Tallejr, and in extfflidiiig 
the previoofl year's sarrey of tbe KhalcreB Valley eastwards fbr soma 
distance. He also fixed a Dumber of tbe peaks on the watenbed 
betweea the A^andab and tbe Dpper waters of tbe Tirin Valla;, 
and obtained some valuable information oonoeniing tbe paaaee into 
and aoiosa tbe Hasara oonntry. Unfortonate^ — 

" The whole of this material, together with a series of rahuMB 
notes ooQceming tiie Hazaia tribes and oonntry, wae lost dnring tha 
retreat from Maiwand and dnring the subsequent evaouaticm of the 
Kandahar cantonment." 

Tbe survey portion has, however, Binoe been re^daced during u 
exploration made by Lieutenant the Hon. M. O. Talbot, B.E., and 
Lieutoaant F. B. Longe, B.^., and Major lioacb baa drawn up from 
recollectioD and some brief notes whioh be bad saved, a rStuvU ol 
the information whioh be hod oolleoted of tbe Hazara counby and 
people, and has embodied the results on a sketob map, which, lis 
■aysr~"iB BO far valuable that it gives an idea of the general lie of i 
country which is at present a perfect blank, and the relative pooitioai 
*»^ ss of the more important tribal divisions," 

At the b^[inmng of June Major Leach sketobed a portion of 
the Maiwand district, which Ilea at the foot of the Shah Maksud 
Bonge, and is intermediate between tbe Garmao and Khaktd 
Valleys, in oontinuation of the previous aurvey of the Khskiei 
Valley. He subeequently aocompuiied G-eneral Burrows's force to 
Oiriskh, and did good service on the atafi during the disoatroas 
battle of Maiwand and retreat to Kandahar. He was then appointed 
Brigade Miyor of Engineers, and aerved in that capacity thronghont 
tile defence of Kandahar and in tbe anbeeqaent battle of Ifsnilwhari 
when tbe enemy, under Ayub Khan, were defeated by the Bridab 
troops, under General Sir F. Boberts. For some time after these 
events farther survey operatione at a distance from Kandshar were 
impracticable ; meanwhile a survey of tbe city and its environs wu 
oommenoed on ^e scale of 6 inchoa to tbe mile. 

Lieutenant the Hon. M. 0-. Talbot, B.E., and Lieutenant Longe, 
B.E., accompanied General Sir F. Boberts in bis memorable mazcli 
from Kabul to Kandahar ; they were preaent at the battle of Eaa- 
dabar, and have sinoe been employed in such aurvey opeiatuHW as 
tlie movements of the troops enabled them to undertake. 
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m.— ThI OpIBATIONS IH BiLUCHISTlN. 

to September, 1879, aa there was no immediate prospect of 
more BUTvej being n&dertakeD ia 
Soathem AigbaaistaD, Major Beavan 
-was directed to proceed from Kaiid&- 
' bar to Qnetta to Bnrvej the coantrf 
' between and aronnd Qnetta and Sibi 
MB opportonities offered. On arrival at Quetta be fonnd that an 
expedition waa aboat to start under tbe Political Officer, Captain 
Showers, to explore the route to Sibi, vid the Hamra Pass. For- 
niehed with the approximate positions of several prominent peaks 
which had been fixed by prerioos triangnlation, he proceeded vid 
Astongi throngh the Tiri defile to Sangan, whence he acuompanied Sir 
B. Sandeman to Siln vid Hamai, leaving Captain Showers to explore 
tbe oonntry to the north fot a direct road to Sharigh and Bargi. 

While at Hamai he was able to visit the hill of Torgarh, aboat 
Biz mQes to tbe south, from which a good view was obtained of all 
the oonnby towards Sangan and Nari. 

Afterwards he went to Khoet in the Dai^ Yalley, where he met 
Sir B. Temple, Gtoremor of Bombay, and accompanied him to 
Tal, from which plaoe he snheeqaently accompanied military 
expeditions towards Chotiali and to Baghao and Sm&lan on the 
north-east. 

Major Beavan had considerable difficnllieB to contend against, aa 
the disturbed state of the coontry prevented him from deviating to 
«ii; distance from tbe routes followed by the troops ; bat he suc- 
ceeded in making a rough reconnaiBeance on the scale of 1 inch = 4 
miles, of about 2,500 square miles between the parallels of 29° 15 
and 30° 20* and ^e meridians 67° 10' and 68° 50* extending from 
Qnetta to Tal-Chotiali, and down to Sibi, which was of much use 
afterwards to the engineers employed in laying out the new line of 
railway. He also oompletod some triangolation near Sibi and Dadur. 
The aeaJstaiit rorveyora (Kessrs. Coxen and Corkery*) completed 
a survey of 1,500 square miles aronnd Sibi, Mitri, and Dadur, in 
dst&il, on the scale of 1 inoh =3 2 miles. 

M^or Beavan proceeded in April to the Head Qnart«r8 at 
Mnasnri, with his field maps and original records and observations, 

■ IbjOT BwTm raportj lli»t "both Mw«r«. Coien and Cotturj fa*re ondnKOU* > grsM 
ammutt at larj huil work^ Hid btd dUDonltiM aiul priTUloiu to tmcomiMr. The work 
llwj hkn larnad ont baa bam safefoll; doD«, and Oitj tuva nuxieedad in deaUDg with 
... - kbUanta of Um eoaeuy witttou nlalng i9[>g*llloii or proroUnc 
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with a view to oompleting the calctOationB and preporiDgihetur 
maps. This wort done, he returned to Sibi in Jnly, to reoniDe 
field operatdoQB whenever and wherever it might be found prac- 
ticable to operate in the hill tracts of Belnchiatan lying oc the 
northern frontier of the Province of Bind. 



rV". — Oh THB GeKERAL OBGiSIBATION OF SOKVKT OpBEATIOITE 
WITH AR A.am IN THE FlSLD. 

In the General Beport for last year, a special report on tlw 
experience gained regarding the snfficiency of the geneial orgiD>» 
tion of the survey operations during the campaign in Aighaiiisl*<< 
was made, under the instructions from the Secretary of State ta 
India, prescribing that all experience on the work and oi^^aiuBftlicn 
of the several departments engaged, directly or indirectlj, on tbe 
conduct of the campaign, should be reported on and recorded foi 
fntnre guidance. 

Daring the present year a committee was assembled at EaM 
under the orders of General Sir Donald Stewart, G.C.B., for th« 
purpose of considering the equipment necessary for a survey j»f<J 
in tbe field. The committee was composed ofLient.-Golonel Stewftrt, 
of the Guide Corps, as president, and Major Woodthorpe and Captain 
Holdich, of the Survey Department, as members. Their recommen- 
datioDS were as follows : — 

" 1. A survey party should consist of one officer (who shonld bt 
both Bccustcimed to triangulate and to use the plane table) anil <^ 
two assistants (one of whom should be competent to triangulate))^ 
topographers for each column operating on an independent line ii 
a country where no survey has hitherto been made. 

" The native establishment for a party of this size should be u 
follows : — 

For 1 officer 7 followers 7 inolosive of interprel«rs and 
„ 2 officers 10 „ ) permanent guides. 

"The addition of native sub-surveyors must depend eotirel; o^ 
the nature of the countiy under survey, but when they are employ^ 
extra public followers, at the rate of at least one per sub-survejor, 
will be necessary. 

" 2. The instruments for the equipment of snch a party ^ 
be aa follows : — 

1 six<inoh subtense theodolite, with fall vertical a^ 
and tripod stand ; 
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5 pUne-tablea, viz., one for the ofBcer in charge and two 
for eacli assiBtKnt. 
" The two for each assistant sbonld be interchangeable on one 
stand, and ehonld be of difFerent Biees and portability. The Com- 
mittee are of opinion that the plain deal table, 30* X 26", has, on 
the whole, been found to be of the greatest nee on account of its 
superior sisie and stability. It can be alnng with its stand on a mnle 
or pony without difficulty, and can be ased with cavalry. Bnt each 
aseifitaiit should also be provided with a lighter, smaller, and more 
portable table, which can be conveniently slnng on a man's back ; a 
really portable table of this sort has yet to be devised, as also the 
best kind of stand. 

" Each officer or assistant should also be provided with the follow- 
ing minor instroments and books, viz. : — 

2 trongh needles, I sight-role, 1 telescope or binocular, 1 
aneroid barometer, 1 prismatic compass and stand, 3 ther- 
mometers for detenniuing the boiling point of water, ordinary 
air thermometer, I Gnnter scale, 1 beam compass, 1 small 
boi instroments, 1 Shortrede's log. Tables, 1 Chambers's log. 
tables, 1 anxiliary tables for &cilitating the oompatationa of 
the Great Trigonometrical Surrey. 
The officer in charge should carry in addition : — 

1 Abney's level, 1 set scales, 1 maximum and minimum ther- 
mometer, 1 Nautical Almanac, 1 prismatic subtense instru- 
ment, 1 parallel ruler, 1 pantagrapfa, 1 Kannal of Surveying, 
2 sets measuring tapes (steel), 1 perambulator, lamps for 
observing, 1' 6'-iielio trope, 1 chronometer watch, 1 portable 
sun-dial, spare compass and dravring pens. 
" 3. — Stationery. — The ordinary forms in use should be in- 
dented for before starting, in quantities suited to the nature 
of the work likely to be undertaken, but not more than three 
month's supply either of forms or stationery need ever be 
carried. 
" 4. Office teutage and baggage allowance ehonld be on the same 
scale as that of the senior Quarter-Master General with the division. 
" 5. Id addition to the usual personal baggage scale, the follow- 
ing -will be required for the head quarters' camp : — 

Office tent ISOlba. 

„ table 20 „ 

Stationery and small inatmment 160 „ 
Maps and data ... 50 „ 



fbyCoOglc 



"E\>r public foUowers 1 sepoy's pal, holdisff 17 persotu, or iti 
eqniTBloit in sinaller tents." 

Tliese reoommendatioiis were made on the following asnimp- 
tions r^arding the natnre and extent of the vorlc to be naderU^ 
hj the Survey offioen ; — 

" A. — That a large extent of country, embracing mtai 
thousand square miles, may be either actually visited or aketcbed 
ttora a distance during the course of a campaign. 

" B. — That erery surreyor should be equipped to act indfr 
pendentlf , if neoessary. 

" C. — That there may be no opportnnitiea of visiting any ^k- 
tion of the ground twice, and therefore that all surveying most bt 
done pari patsu with the more or less rapid movementB of tnx^ 
along the main lines of oommanication. 

" D. — That maps are to be compiled and traced in the field, w 
that all the work of the Sarvey can be pnt into the bands of &t 
Qenerala conoemed as speedily as possible. 

" E. — " That the topographical operations are not to consist 
merely of surveys of the lines of route, but are to embrace as wxA 
ae possible of the surraunding country, and must, therefore, be cufr 
cuted on a trigonometrical basis ; consequently, that the surreyon 
must always work together in pairs, one doing the triangolatiaDi 
the other the topographical sketching ; for, when the troopo m 
marching rapidly, it is impossible for any single man to do botl>i 
and each is required to supplement the other. 

»F.— That the Survey OfiEce with the Army will be Hn 
general depdt for all maps of the country which may be publisW 
by the Surveyor Qeneral's Department, and be supplied for distn- 
bution as required. 

" O. — That the sanotioned allowsjice of baggage and equipnual 
for every officer in the field who ia employed in transport, commisBsni^ 
or any other duties which oblige him to carry his own camp equipage 
and make it impossible for him to join a mess, is ^0 lbs." 

The recommendations were obviously much infloenoed by tin 
circumstance that the military occupation of Afghanistan was Irag 
protracted, so that the whole of the equipment specified by tht 
committee had been found to be necessary. It will be obvious, how- 
ever, that much valuable work of military survey and reconuiii- 
sauce may be done by officers who are equipped more lightly, wilt 
instruments fewer in number and of a smaller sise ; and indeed tbii 
when a force has to march with great rapidity through an enem/s 
country, as in Ctenecal Sir F. Boberts's march from Kabul to Ksa- 
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dfthar, it wonld }» abeolately neceBeary to restrict the eqnipment d 
each Survey officer to wliat might be readily oarried about by hint- 
self and one or two attendanta. 

It will be obrions that the nature of the eqnipment mnst 
be materially inSnonoed by the nature of the duty which tiie 
officer hae to perform, that is to say, by the consideration whether 
he is expected to make a geneoral geogiaphloal survey of as much as 
can be aeen of the ooootry, or a detailed topographical sarvey of 
the prinoipal military roads and lines of commnnioation, and the 
ground in their immediate oeighbonrhood. Both aarreyB xa&y be 
invaluable to the offieers commanding tiie forces, bat it in scarcely 
possible &>r bath to be performed satiafaetorily by the same indiri- 
dnsla and the tame proeessee of operation. The general geof^raphioal 
sarvey of the oonntry is not required to give much minute detail, 
but it must be oonducted wiUi sane precision, in order that what it 
does give may be aoonrate ; on the other band, the topographical 
sketches and reoonnaiasancae are required to give full detaUs of Uie 
configoration of t^ ground oa both sides of the principal military 
lines of oommnnication, and more partionlarly to show all the hills 
by which the roads are oonunanded ; for them, however, fullness of 
detail is of infinitely greater importauoe than precision of execution. 
The geographical surrey is mostly of value for rapid strategical 
movnnente ever a Urge area of country, while the topographical 
is mostly of valoe to aid a general officer in determining the best 
disposition of bis troops in action or wherever liable to be attacked 
by an enemy. The geographieal survey must neoessarily be made 
on a maoh sipaUer scale than the military topographical sketches, 
and it would be of very little use wherever minute detail is 
required j but, on the othor hand, the topographical sketches would 
by no means suffice of themselves for the ooustmction of a really 
accurate map of the country. 

In the first Afghan War a large amount of route surveying 
was executed. It was mostly done on the scale of 1 inch = 1 mile, 
and some of it appears to have been of very good quality ; but few, 
if ^ny, attempts were made to carry cm a general geographical aurvey 
of the oouDtry pari poMU with t^ military roate surveys. Thus, 
when the latter came to be combined together, large gaps were found 
to exist in oar knowledge of the conntiy ; sufficient data were not 
even forthcoming for an accurate combination of the work which 
had been dons, the resolt being that in the maps of Afghanistan, 
whioh weve exeoated on the basis of the route surveys, the oities of 
Kofanl and K"a»dafiy are ihowa re^ieotively as 7 and 15 miles weat 



fbyCoOglc 



234 

of their israe positions relative]; to places in the same paraDeli d 
latitude on the Bntuh frontier. 

It iras the chief dnt; of the officers of the Survey Dapartmnt 
who served in the last Afghan war to endeavoor to obtain aa mnA 
informaition as possible of the conntTy at large, and not mei^ 
to operate on the military lines of communication. For this pnipta 
tbef were direct«d to make general maps of the oonntry — on BcalH 
of i an inch or ^ of an inch to the mile, as might be most saitaUi 
in each case — hy the method of plane-tabling on a trigonomebiol 
basis ; also to carry roate sorveys, on the l-inch scale, widi the mui 
Boitable instraments available, over the principal roads traversed ^ 
the troops. They were, of coarse, expected to make tfaemselm 
generally nsefnl whenever oooasiona might arise for their empk?- 
ment on other dnties ; bat it was contemplated that whatevra mrt 
of military reconnaissance and sketching on sc^es larger than tbl 
of 1-inch to the mile might be required, woold be done by fionu cf 
the nomerons field engineers and staff officers attached to tb 
army, who were more or less skilled in the performance t^ sai 
dntiea. Thns, it has resulted that the bulk of their work ii on ^ 
^ and J-inch scales ; their route surveying on the 1-inob aeaie 
beoame generally merged into their smaller scale maps ; tb^ aa- 
veyed Kandahar and the surrounding conntry within a radim i' 
ten miles on the 1-inch scale, and Eabnl and its environs on tk 
4-inoh Boale ; bat the bulk of the work of military reoonnaiewM 
was done chiefly on the 6-inch scale, 1;^ field engineers and stif 
officers who were attached to the several divisions of thetm;; 
regimental officers were also lai^^ely employed is making fidJ 
sketches and reports. 

The Surveyor- General is of opinion that this separation of ^ 
work of precise military survey fronL that of approximate i^ 
tary reconnaissance, the former being allotted to the profeEnn* 
military surveyor, the latter to tbe staff officer or field engineer, i> 
a judicious arrangement which deserves official recc^nition, mi 
should be laid down as a mle for future guidance. It was foDod"' 
work well on the whole during the late campaign, though it was w* 
formally introduced, but merely oame to be adopted ie coune<* 
time as the most appropriate way of employing the several oSctn 
whose serviceB were available for the various kinds of work to b 
performed. Had the principle been generally adopted from tb 
outset, even better results might have been obtained, and thwe we 
many excellent reasons for its adoption in future campaigKS m 
India. The survey of a large extent of conntry, more particolv? 
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dnring hnrried moTementfl of troops, is one whiob ia obvioosty more 
likel; to bo performed satiBfactorilf by a military officer -who hna 
been oonatuitly practiaiof; the duties of a profeaaiona] surveyor 
than hj a field engineer or staff officer who lias been as constantly 
emplc^ed on other dntiea. On the other hand, in the work of 
military reoonnaissanoe, the profeasional snrreyor may, from want 
of military training, be often at a disadvantage as compared with 
the staff officer, and may not succeed as well in obtaining local 
information on Tarioaa points affecting the movement of the troope, 
which ia nauaUy of great value to a general officer, and may even 
be of more importance than the topograpbi<»l sketches ; this work 
should, therefore, be performed whenever possible by staff or regi- 
mental officers, rather than professional anrveyora. Such diviaion 
of labour has the further advantage of employing each officer 
on that work in the success of which he is most immediately 
interested. 

The recent publication of the report of the Committee ap- 
pointed by the Secretary of State for War to report on the 
System of Instruction for Military Sketching and Surveying, in 
the British Army, affords the Surveyor General an opportunity of 
offering suf^ations on the recommendationa of the Committee on 
two pointo of importance which may well receive farther considera- 
tion. First, the " re-introduction of the plane-table in its aimpleat 
form " as an instminent of survey ; and, aecondly, tfae " aabstitution 
of tfae system of showing hill features by shading in mezzotint, 
with sttimp and powdered chalk, or lead from a pencil, for the one 
now in force of indicating them by horizontal hachnrea." 

The Committee recommend the re-introduction of the plane- 
table on the following grounds : that it is " the principal instrument 
nsed in India for anrveying ; " that it " can be now made as light 
as the sketching case, which every man working with a prismatic 
compass usually carries ; " and that it may be employed in 
countries, such as Southern Africa, " where the prismatio compass 
was very Dnreliable, and in some cases almost useless, owing to the 
powerful local attraction in the ground." Now, it ia impossible 
that plane-tables of the same form and design can be made to anb- 
serve the two conditions of portability and independenoy of the 
magnetic compass. This may be readily inferred from the follow- 
ing description of the pUne-table which is nsed in the Indian 
Survey Department. 

The plane-table is ordinarily 30 inches long by 24 broad and 
Jths of an inch thick, and is made of the lightest wood pro- 
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onnble, well seasoned and not liable to mrp to an eztetit that W 
eensibly diBtoit the plane of the table. It is osiully anpplied fn^ 
a Btrong and well braced tripod stand, on which it cod be set tf 
and clamped very firmly ; folding tripodB with tigbteniDK Bcm 
are also used cxxiaaioaally and are aboat two-thirds of the weigH 
12 lbs., of the bntoed tripod. The plane-table is also sapplied witk 
an ebony sight-role, which ia Qsnally about 27 iDohee in len^h, tn 
2 inches in breadth, and carries bissa sight vanes abont 4 ioAm 
high at each end, hj means of which tiie role can be truly directaj 
on any antrotuiding object. The lower snrfaoe of the role aad tk 
npper enriioe of the table being both tmly planed — so that tia 
mle will rest evenly on all parte of the table orer which it may t» 
brought — the two together oonstitnte a surveying inatrniDat 
which may be employed independentiy of any instrament fir 
measuring angles, such as a theodolite, sextant, or mago^ 
compass, provided that the table when set up is fairly clamped ti 
its stand, and ia not liable to be thrown out of position by tha 
lightnesB or weakness of its supports. But if the plane-tsUe is t* 
take the plaoe of all other instruments, and be employed in kxili- 
ties where local magnetic attntction rmdera the prismatic oMupo 
useless, it must be true in surface and free from shake : thus, it 
cannot be made materially lighter than the ordinary ludian plai» 
table, which weighs about 25 lbs. with stand and sight-rule ooinplMe, 
and cannot well be carried about by I^bs than two penons, >nd a 
certainly a very awkward instrument to take about on horwIiaQk- 

It would appear, therefore, that the officers who have n- 
ported to the Committee in commendation of the plane-taUe et 
the grounds that " the tal^ itself can he now made as light as tlit 
sketching case which every man working with a prismatic oomptB 
usually carries ; and the legs, which ore separate, can be made u 
as not to be much more inconvenient to carry than a large stick,'' 
must have been thinking, not of a plane table forming a oonpbto 
survey instrument in itself as above described, but of one reqairiif 
to be used in combination with a magnetic needle to gov^n tl>* 
setting-up of the table, and, therefore, as useless as the priraatc 
oompass would be in localities influenced l^ local ottiaotion. &^ 
such an instrament would be very serviceable in furnishing a bbs" 
table, on which the topographer con work in much greater comfort 
and ease, and therefore with greater rapidity than on the ordinaiT 
sketching block. 

The magnetic needle is usually of so great aasistanoe in ensblnig 
a plane-table to be speedily adjusted to the true meridiw Vui ■ 
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long faron^ needle ia inrarubly sapptied to every plaoe-tebler <m 
the Indiaii Sarrey. The table is first brought into position with the 
aid of the needle, and finally adjusted by the sight-rale on soiToaiid- 
ing fixed objects, bb the nu^etio position oonnot be relied on. Bab 
firmness and tmenees of table, and aocorac^ of sight-rale, are es- 
aentially necessary to obtain good resnlta when the plane-table is 
employed, as naoal, independently of all other angle-measuring 
instrnmenta, after once it has been bronght into positioa. 

On the other hand, a mooh smaller table than the Indian plane- 
table, mounted on a folding tripod stand, snoh as is usually 
supplied for the support of a prismatic compass, may be used in 
combination with a small theodolite, with entire satisfaction as 
regards aoouraoy of results, though with somewhat more of labour 
than in the oaee of the plane-table pare and simple; for the angles 
must be measured with the theodolite and laid off with a protractor. 
But the operations would be independent of the magnetic needle, 
and unaffected by any aooidental disjdacement of the table. Prob- 
ably the best and most convenient of theodolites to employ for 
extended opeiationa in which more or lees precision is necessary 
would be Casella's little alt-azimnthB, with 3-inoh horizontal and 
vertical ciroles divided to read minutes, telescopic power fi}, weight 
in box i^ Ibe., weight of stand 3} lbs. For ordinary topographical 
reoonuaisfianoe it would suffice to employ a prismatic compass, 
which might be reeted on the table itself; then the extra weight to 
be carried about, as oompored with that of a hand-held prismatio 
oompass and sketching block, wonid be merely the excess of the 
weight of the table over that of the block, jiltu the weight of the 
folding tripod-stand, all which need not be more than 5 lbs. 

The question ot the propriety of employing the plane-table, 
pnre and simple, is much influenced by the scale on which the sur- 
vey or reconnaissance is to be msde. The instrument is specially 
valuable for determining the positions of all sorronnding points 
wbioh are visible at two or more fixed stations, or for determining 
the position of a station at whiah the table is set up, by interpola- 
tion from surrounding points which have already been fixed by 
triongnlatioa. The pWe-table in Northern Afghanistan was at 
the outset entirely based on points which had beec fixed on the 
HummitB of the great mountain ranges in previous years, by obser- 
vations from the frontier stations of the Indian triangalation, and 
of whioh the positions are given in Synoptical Volume L of the 
results of the operations of the Cbeat Trigone metrical Survey of 
India. Many (^ these points were 80 to 60 miles distant from the 
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plane-tabler : tbnB, as the aise of the teblea yna 30 by 24 inohM, » 
luf^r scale than ^th of an inch to the mile oonld not bo used witheal 
diaoarding sereral of the more distant points, which might <rftea be 
of mncb servioe to the plane-tabler in interpolating his poeitioo. 

The scales recommended by the War Office Committiee nn 
1 to 2 inches to the mile for roads and rivers, and 6 inohea for 
positions and camps. The largest of these scales was adopted is 
Afghanistan for the Knram Yall^ and the rosid from tiianoe to 
Eabal, vii the Shntargardan Paaa, for the road through the psisa 
between Kabul and Jalalabad, and for tbe Khaibar Pass. Obrioiul;, 
where so large a soalo is used, the work most necessarily be of tin 
nature of reoonnaissanoe rather than exact anrrey. When done on 
a sketching block, a large number of sheets of paper mnst be lued, 
and this is reiy tronbleaome at the time and afterwards in joining 
the sheets together. For reoonnaissanoe on a large scale, regvia 
plane- tabling is not suited, as a sufficiency of welt-marked poioli 
for the plane-tabler to work on woald probably not fall withia Uk 
limits of the paper. But when working with a small table and t 
prismatic compass, in the manner indicated (see page 237j, p^w 
mounted on cloth in sheets extending considBrably beyond tht 
limits of the table, may be used with advantage, with the aid of t 
few drawing brads to pin down the sheet on the board at the psrt 
which is wanted. This method was practised during the last tbiee 
years of the Trans-Iadns Survey of 1849-54, and was found nuKt 
convenient; the paper, mounted on brown holland, was obtained 
in rolls a yard wide, from which any desired length, usually 1} 
yards, might be cut ; the table was only 1 foot square, and na 
mounted on a stand of a prismatic compass; the angles ven 
measured with a 5-inch theodolite, the smallest available at tfat 
time, and were plotted with a protractor and marquoise scales; tlu 
scale of the survey was 1 inch to the mile ; the paper was pinned 
down to the board with brads when in nse, and rolled np and b|A 
in a wax cloth case when not in use. The whole of the instnunenti 
might be carried about by two persons, whether on foot or hone- 
back, without difficulty. For ordinary military reconuaissanoe * 
roll of paper mounted on cloth, 12 to 18 inches wide and 24 to 30 
inches long, would probably snffice, and a wax cloth cover would 
be ample protection for it while being carried about ; the ooTt» 
ponding instrumental eqoifonent would be a light table, 10 to 13 
inches square, mounted on a folding tripod stand; a prisnutiE 
compass, a protractor, and a scale wif^ folding Bight« which mghi 
be osed on oooadon as a sight-mle. 
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Ab mgaxda the aiitHtitation of shading in mezzolant for the pre- 
sent system of horizontal hachares, in order to show hill featares, 
there can be no question that maps bo produced could be drawn 
with greater rapidity, and would, as a rule, be clearer and better 
nnderstood. When only a single copy of a sketch or map is 
wanted nothing better can be desired. Bat if several oopies are 
wanted as speedily as possible, as frequently happens, then the map 
should be drawn with a view to adapting it for the only process 
which is at present known for obtaining speedy reproduction and 
multiplication, viz., photographic transfer to stone or sine. This 
prooesB enables pen and ink drawing, however elaborate and com- 
plicated, to be reproduced and multiplied satisfactorily and with 
great rapidity i but it cannot reproduce mezzotint. Thns an original 
drawing in mezzotint must always be re-drawn by hand, on transfer 
paper or stone, before it can be multiplied, and this is nsoally a 
slow and laborious process, requiring much more time than direct 
reprodnction by photography ; consequently, all maps and sketches 
which are required to be speedily multiplied shonld be drawn in pen 
and ink. As regards reprodnctioa it is immaterial whether the 
haobnrtng of the hill features is drawn vertically or horizontally ; 
but for deameas and general legibility vertical hachnres are nsnally 
preferable in small-scale maps, and hoidzontal in lac^e-scale ones. 

The speedy reproduction and multiplication by this Department 
of the maps and sketches which were received from Afghanistan, 
directly or throngh the Qnarter-Uaster Qeneral's, the Foreign 
and other offices, constitntes a featnre of much importance as 
r^ards the connection of the Survey Department with the general 
business of the campaign. Up to the end of 1880 over 400 maps 
and sketches, in sections of various sizes, ranging from " double 
elephant" down to "foolscap," obtained from all quarters, were 
reproduced by photozincography ; upwards of 50,000 prints were 
taken, giving an average of about 125 copies for each subject : 
the average time which elapsed between the receipt of an ori- 
g;ijial map or sketch in the photozincographio office and the issue 
of the requisite number of copies from that to the despatch office^ 
was five days for each subject^ including Sundays and holidays, and 
the time spent in examining the proofe and ooirecting the one plates ; 
ordinarily, when the original was dearly drawn, so that the plates 
did not require correction, 200 copies could be supplied without 
mnch difficulty on the third day after its receipt in the photogiaphic 
offioe ; and in not a few coses oopies were despatched to the Generals 
and Staff Officers in Afghanistan by the third day. 
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In some instances the prints were rongh and coaraa, but 
this was becBuee the originals were in the same oondition. Photo- 
zincography oannot do nLore than produce a facsimile of an} 
snbject ; it cannot improve on, and indeed is liable to prodiKa 
something slightly less good than the original. Bat a map, how- 
ever rongh aud coarse, may, if sapplied instartter, be often of &r 
more value thui an elaborately finished map sopplied some time 
afterwords. Thns the general prinoiple was fallowed, of f nnuihing 
the Government Offices, the Army Head Qnarters, and the Officers 
commanding the troops in Afghanistan, with bosimilea of all mipt 
and sketches precisely as received, so that the persons most iIlt«^ 
eeted might be placed as speedily as possible in poaaessioo of til 
the latest information available. New mape were compiled in tl» 
Snrveyor Qeneral's Offices as soon ss possible after any new inform- 
ation was received ; and new editions of prerions maps Kere 
published from time to time as rapidly as was practicable. But 
the labour of re-drawing and compiling was great; and a loift 
period was consequently liable to elapse between the pnblicatioD «f 
the facsimiles of the primary materials, and the publication of IIib 
maps into which these materials were incorporated. ThiUi t^ 
speedy publication of the originals was a desideratum of grM> 
importance, and the Survey Department may claim credit for ths 
manner in which that want has been supplied. 

It may be here stated that most of the maps supplied for lh« 
use of the officers in Afghanistan were printed on calico iotitai 
of paper. Printfl on calico are nearly as sharp and clear as on th« 
beet paper ; the cloth is lighter, more readily folded, much moR 
convenient to carry abou^ . and far less liable to be toni and 
injored, than any of the Various kinds of paper on which maps m 
usually printed. On the other hand, they are not so well suited 
for the insertion of corrections and additional matter. Thns, a fe* 
prints on paper were also famished to supplement the printi o" 
cloth. 



fbyCoOglc 



PAPER XHI. 
FORTIFIED CAMPS. 

A reply to Major Pametl, B.S., 
Bt Captaih O. 6. CuBKs, KE. 



Iir Paper X, Tol. IV. of th« H.W. Pmfeananai Pmpart, (Oaoanonal 
'Papert) Major Pftrnell anburies ao old and now neariy foi^otton 
oontroveraf , the hiator; of which ie aa foHowB : — 

In Vol. IX. of the S.W. Profetmonal Papera, (second series) 
Major (now Mi^or-C^neral Sir W.) Jervois, gave some details of 
works proposed and in progress tor the defence of " Naval Ports, 
Arsenals, and Dookyards." This drew forth a reply (No. XYII., 
Vol- XII.) from the late Oolonel Cunliffe Owen, whose paper was 
read at an occasional Corps Meeting and discussed at some length. 
In Ri.per XTIII., Vol. XII., Captain (now Colonel) Wilson replied 
to Colonel Owen, and finally, in Paper XTV., Vol. XIII., the 
latter had his ' Isat word.' This was read at Chatham on the 6tb 
November, 1868, and a disoossion followed, from the abstract of 
which it may be gathered that the general opinion of the Officers 
present was agunst Colonel Owen's views. 

At the time in question the saperseBsion of smooth bores by 
rifled artillery had become certain, and, in consequence, the minda 
of Military Engineers were natnrally mnch occupied with the con- 
gideiatioii of tlie changes which the defence wonld have to adopt. 
In a paper read on the ?th March, 1863, Colonel (now Major- 
Oeneial) Qallwey, B.E., discussed at some length " The inflnenoe 
of rifled ordnance on the attack and defence of fortresses ; " while 
the si^^ of Diippel by the Frassians in 1864, and some of the 
siegea of the American War, in which, for the first time, the attack 
employed rifled gnns, provided some practical data hearing on the 
pew coiudderationa whiob presented themselves. The period wa^ 
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not in any sense the be^nnmg of a rsTOlntion in the Boieoce of 
fortification, bat it certainly marks a new point of departiire in tlis 
evolution of defence, which has led by slow and carefully couaidered 
steps to the Uetz of to-day. 

The principle of detached forte f otmd acceptance, however, when 
rifled guns were still in their inffm<^, and cannot be said to hire 
had its ori^n in the development of the rtmge of artillery alone. 
It is probable that the great growth of the suburbs of large towni, 
and the great increase of the perimeters of the areas to be defended 
would have led independently to the adoption of the fort system in 
preference to that of a continnous eneeinte. 

Fortification, like all branches of military science, cannot le 
independent of conditions non-military. While towns were cod- 
paratively small, a well traced continuous enceinte encircling them 
at a moderate distance afforded efficient defence. The epietd 
of buildings would, however, not only fill up the whole of 
encircled area, bnt soon produce large auburba close outside tbc 
circle of defence, while, on the continent at all events, the ezisteoce 
of fortification wonld naturally attract and stimulate huUdiDg 
enterprise. To prevent the uprising of new towns round the old 
eneeiiUe$, wonld either require the exercise of a despotic power, 
which modem political tendencies might render dlfBcnlt, and in 
some oonntries impossible, or the purchase of lai^ tracts of gronnd 
at a vast outlay — an outlay, which, as the tracts wonld be anavail- 
able for hnilding purposes, could only pay a relatively inaignificant 
interest. 

The alternative of tracing new and extended lines of defeoN 
would, therefore, inevitably present itself ; and into this extension 
all kinds of new topographical conditions would enter. It is fnllf 
admitted that under certain circomstanoes Colonel Owen's and 
Major Farnell's favourite continuons lines are beat, but such oondi- 
tiouB are, it is strongly maintained, exceptional. If all conunerciil 
military, and stiat^ic centres were situated on level plains, or on 
isolated oonical hills, fortification would reduce itself to its simplest 
terms. Estimates for systems of defence, baaed on a mere knowledgt 
of the length of perimeter to be defended, the nature of the soil, snd 
the current cost of labour, would be possible and reliable. Thegrest 
difficulty of fortification, however, is the demand it makes on the 
genius of adaption. It can hardly be too strongly asserted thit 
fortification is not an exact science, and that the great«et engineer 
is he who can best adapt fixed principles to very varying conditioiU' 
General Hamley in his " Operations of War " called attention to 
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the extreme sunplification — amoantiag to falsificatioa — of militate 
problems, whiob can be attalneil by ignoriog topographical con- 
ditioDB. jStrat^f and tactics become bo Bimple when expressed and 
explained in a diagrammatic form, bat the application of the 
apparently simple diagram to the actual field of battle is a vastly 
different matter. And this same Bpecies of apparent simplicity 
veiling real oomplicaUon, rnns throngh Major Pamell's paper, and 
those of Colonel Owen, culminating in a diagram given by the latter 
to illnstrate the different systema of tortifications which he discussed. 

Faced by the necessity of widely extending their lines of defence, 
both on accoimt of the growth of the areas wbich it was desirable 
to defend, and also the probability of a great increase in the range 
and power of artillery, mulitary engineers appear with one accord 
to have adopted the principle of detached forts for the onter line of 
defence, employing them either as an advanced line oovemtg an old 
continnons eneniUe ; or to supplement a new cotttinnons line ; or, as 
in the London Defence project, to whioh U^or Pamell allndes, to 
form the sole permuient defence. 

Major Pamell admits that " continental nations ought to know 
tbeir own interests," and that the oonstrnction of detached forts as 
a system of defence has received new impetofi since the Franco- 
German war. In spite of the admitted concensus of opinion on the 
point, however. Major Pamell, baaing his conclasions upon those 
of Colonel Owen, expressed some 1 8 years ago, does not hesitate to 
condemn the detached fort system and to propose a new one whioh 
appears to he of a very reactionary nature. He starts with a gronp 
of definitions which seem open to exception. By the first be wonld 
restrict the term ' fortress ' to works strengthened by ' continnons 
permanent fortifications,' applying that of ' fortified camp ' to 
places or positions strengthened by " detached forts or works." 
This definition seems neither adeqnato nor satisfactory. Are Paris 
and Portsmoath, therefore, fortresses or entrenched camps P Both 
have meeintet, but their main defences are detached forts. Sup- 
posing two eqnal fortified areas, one surrounded by a oontinuooB 
line, the other by a ring of forte, the strategic advantages of position 
and the oommercial, political, or military importance of each being 
equal, why is one a fortress and the other an entrenched camp ? 
In a later definition Major Pamell states that the works of a 
fortress should nsually be of a ' permanent ' and those of an 
entrenched camp of a ' field nature ; ' which, though very intel- 
ligible as an opinion, does not serve to elucidate the first definition. 
Is the point of diffeienoe between the two things a question of 
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trace, or of permanence, or of size ? Metz snd Paris are Bpoken 
of as fortreBses with Bnbsidiarj entrenclied campB at the begimiiiig 
of the paper. Onght their detached forta to hare been of a fie!^ 
natnre, and wonld they really hare been " of the most adrantageou 
Form when improvised and thrown ap in time of war by the 
General oommanding the army P " Is Uetc a " prepared battle 
field," or a " prepared siege field," or both, and are its detached 
forte in any sense " Bnhsidiary " to its enceinte f Several odier 
considerations are snggested by these definitions which wonld eeem 
to need partial revision even Trom their proposer's point of Tie*. 
The last ' definition ' stabes " the least efficient application of it 
(an entrenched camp) is to th« Land defence of a naval arsensl or 
doclcyard." Does the entrenched camp here mean a system oi 
detached permanent forte, or of field redoahte, the latter being the 
beet form in Major Pamell'B view ? 

One reason given for this want of snitability of forts to the 
del^ce of a naval arsenal or dockyard, is becaiue "it is partionlsTtj 
an object to prevent the capture of snch ptaoea as well as their 
bombardment." It is nsnally the object of fbrtification to sT«t 
oaptnn, and though ttie positaon of the ring of encircling fofti 
wonld, in snch a case, be determined with a view to prevent u 
eiiemy from establishing batteries within bombarding distance — tt 
insist apon a regnlar si^fe in fact — the tacit aasnmption here in- 
volved that a place is more liable to captnre if defeeded )!J 
detached forte than by a continnons line, cannot be allowed to p** 
unnoticed. This aaeumption prnctically begs the whole qneotim ^t 
issna in the pe^Mr under consideration . 

Quitting definttitms, Major Pamell proceeds to diMnsa the valw 
of continnons lines, basing his remarks on Colonel Owen's p^wri- 
Thelatteraremainly a gailant defence of an old and familiar sTiten 
by one frho did not. readily accept changes, and felt difflcoltf in 
reoonciling himself to new views. Moreover they were writtn 
many years ago and their antJbor, had he been spared to U 
wonld doubtless have fonnd reason to modify considerably the 
opinions he then held. These two papers wi]l not, however, it >> 
thought, be considered to " form a model ol sound reasoning," sdA 
the title of the second " fortification vertua Forts," by which it ii 
baldly im^ed that forte are not fortification, gives some clae to tk 
way in which the sntgeot is approached. 

Colonel Otven's main contcnttiona weie as follows : — ' 

1. A aontinnout Hue is as obeaf) as a detaofaed line. 

2. It oan he defended by a smi^r number of men. 
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3. Imperfeotl; trained troopa are not suited to the defence of 

detacbed warke. 

4. The defence of a continaons line is simple and eaailj' 

Tudeistood. 

5. ContinnoQS linoi are sanctioned by long experience. 

6. An enemy can pass between detached wurke. 

Leaving the two first for the present, the third woald seem to be 
C^>en to question, especially sinue the defence of Goroy Dabnik. 
Imperfectly trained troops are not " saited " for any operation, bnt 
in mtyiy respects, a self contained work where they woald be easily 
supervised and kept in hand, and where panic would be less 
difficult to restrain, troold seem to be the best place for them. 
The fourth is of a highly donbtinl oharaoter, and Colonel Owen's 
ai^nments that confnaioo of authority woald exist iu a system 
of detached forts, and that the constitution of no army would 
permit the selection of proper offloers to command them, do 
not strike one as particularly forcible. The fifth has apparently 
little or no value : smooth bores bad the sanction of long experience, 
bows and arrows longer still. The sixth will hardly carry con- 
viction. That a force wonld ever attempt to pass betweeo well 
plaoed, well traced, and well armed forts, is hardly conceivable. 
The forte occupy, or ought to occupy, all the oommaoding points ; 
they defend the roads ; the interveuinir ground is known and pre- 
pared ; to effect any tangible reenlt such a force wonld have to take 
artillery and the impedimenta of an army, and granting that by 
night, or in a fog, it could penebratc the interval between a pair of 
fort«, it would find itself in front of another fort, out o& from its 
base and exposed in rear and both flanks. It ia assumed of course 
that a single ring of fort« would frequently be inadaqnate, unless 
the poeitiou were one in which the passive defenoe was intended to 
be Bupplemented in time of need by a large field force. 

In the suae volume of the Goi-ps papers as that in which Sir W. 
Jervoia' origin^ paperappeared, Gapt. (now Sir H.) Tyler discussed 
the future of permanent fortifications, and bis paper, which is in 
many respects a marked contrast to that of Colonel Owen, ia re- 
markaUe for its breadth of foresight. Captain Tyler states " long 
oontinnous lines are more expensive to construct, more difficult to 
defend, require larger bodies of troops to garrison them, are liable 
to be equally weak at all points, become useless when they are 
forced at any one point, and are devoid of that principle of defeoce 
between one fort and another which can now be so efiectively 
empk^ed." 



fbyCoOglc 



246 

How does Major Parnell meet these grave objectionB V In the 
first place he adopto Colonel Owen's figures to show that the diffw- 
ence of cost is only aboat 4 per cent, in favour of detached forti. 
But tbeue fi^^res cannot, it is maintained, be admitted to be wortli 
much nnless the topographical conditionH are ideal. The ccBt of i 
detached fort could, for a given garrison, known soil and price of 
labour, be fairly estimated, bat it is very diUicnlt indeed to aniTe 
at a satisfactory estimate of the coat of a continuonB eneeinU. The 
trace uf the latt«r, " followii^ the contonr of the ground " u M^t 
Pamell intimates, would bear no simple relation t© the perimeter of 
the defended area. CKvea that the perimeter is 25 miles, as is the 
hypotlietical case diacnssed by Captain Lewis, R.E. (Vol. I., Oct. 
Fttpert, 1877), and assuming an interval of about 5,000 yards, nine 
forts would be required for its defence. Assuming the garrison 
and armament, a fair rough estimate of the total cost of thedefmoe 
project might be arrived at. But it is strongly maintained that no 
satisftictory estimate of the cost of a continuous cneeinte could be 
framed without a complete knowledge of the topographical featsra 
of the ground to be fortified. It is worth notice that, as might be 
expected, Captain Wilson, in the discussion which followed the 
reading of Colonel Owen's second paper, stated that his estinutei 
led to a " very different " oooclusion. It is submitted, therefore, 
that the figures Major Parnell adopts are of very doubtful valnei 
and while it is not proposed for the reasons stated to attempt to 
frame a new estimate of comparative oost, it may be briefly noticed 
that the oost of a system of defence will depend, roughly speskingi 
on the length of the ditch to be excavated, the garrison to be pro- 
vided with cover being supposed the same, and that it would seem 
that the economic advantage most lie with detached forts disposed 
at the intervals which modem fire allows. 

Mtyor Parnell holds that the continuous line would require a iM 
garrison to defend it, and alludes to Captain Lewis's paper (Vol. U 
1677). For nine forts at 5,000 yards interval, the latter arrives sti 
field force of about 28,000 men, independent of the garrisouB of the 
forts, this number being made up of 14,850 for picquete and gntids, 
and 13,500 mobile field force: Msjor Pamell, under similsfconditiwei 
OBtimates the field force at 169,200. This difference is app^ing, 
and with such an estimate as the latter in view, it is small wonder 
that Major Parnell condemns the forts. 

Captain Lewis's estimate is based on very simple and ratiooil 
assumptions. He provides — (Ist) a chain of picqueta of 25 nU" 
each at 300 yards interval, with double sentries detached to the 
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front, supported hy toar mtan gnarda of 300 men each for the whoU 
of the inte^valg betwaeo tbe forte ; (2nd) a foroe raffident to defend 
3,000 yards in each of two intervals. This force he takes at 3 mea 
per yard, a rery fair eettmate. Of oonrse Captain Lewis is oon- 
sidering the question of Tn^nima garrisons, which &ft«r all is the 
real question of importance. Major Pamell'a vastly greater esti< 
mate is arrived at in a different way. He allote 20 yards of fort to 
each gun, and 15 guns to each fort, thus obtaining 30O yards of 
ground " covered " by each fort, and 2,700 yards for the whole ring 
of forts. The remaining length of perimeter (42,000 yards) he 
considers unfortified, and provides a force of 3 men per yard for its 
defence, with a reserve of one-third, thns leaching the .great total 
of 169,200 men. The asanmption that the amonnt of gronnd 
covered by the forts is a simple multiple of the number of gnns 
which " can fire simnltaneoasly over the front " does not appear 
particularly satisfactory. The actnal area of ground covered by 
the forts wonld be mainly a topographical question and since, in the 
case of forts, mere frontal fire is not the only thing to be considered 
this assumption seems unscientific. 

Captain Lewis's assumption that, out of an interval of 5,000 yards, 
2,000 yards are defended by tbe forts seems to be a very fair one. 
If ttie forts do not defend this distance, they are either badly 
armed, badly traced, of wrongly placed. 

Major Pamell goes on to state that gnns shontd be provided at 
the rate of at least 24 per 1,800 yards, which wonld give 600 gnos 
for the hypothetical 45,000 yards— a very heavy armament. Now . 
putting 600 gnns round this perimeter, and allowing 10 yards (not 
20 yards as before) per gun. Major Pamell reduces the field force 
to 156,000 men. His principle is thns to base the strength of the 
field force on what he terms the unfortified gronnd, and to arrive 
at the extent of the latter by deducting from the whole perimeter 
of defence the product of an assumed number of gnns into 20 
(or 10 P) yards. Now reduce this unfortified gronnd, or adopt a 
continnons enceinte, and " when tbe fortified camp becomes a 
fortress no Geld force at all is required." Apparently, therefore, 
1^ adopting a oontiunons trace with 24 gnns per 1,800 yards we may 
knock 156,000 men off the strength of the garrison at one stroke. 
This is fortification with a vengeanoe. The £6,500 per mile advantage 
conceded to the fort system may well be abandoned by the most 
rigid economist in faoe of such a saving of men. Yet this is Major 
Smell's meaning, for he states elsewhere " If there is an advantage 
which such (t.e, oontinnous) lines afiord, it is that they eoable a 
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oontinnooB line of troops to be diapemed with, for thfff aatmSj 
BnbaK^ate themaelTes for troops." It is impMsible, kowern, to 
believe that the difference between tbe two Bystems is so rnnanaixi 
as this, and Major Famell, in the fignrwi above qnoted, seems t« 
prove too mnch. 

A few words will serve to set forth the opposite view. Th« 
range of artillery and the extent of the town, dockyard, arsenal, <s 
cunp to be protected, fix, ronghly speatdng, the perimeter of tbe 
line along which fortification must be employed. In most sitea— 
Fortsmonth, Plymonth, Paris, and Hets, are cases in point — topo- 
graphical conditions will greatly modify this line. There will be 
marked points, which more or less comnuuid the snrroandiiig 
country and tbe converging roads. These points will be the 
oatnral positions for the defenders' artillery. It will be now 
neceesaiy to protect the artillery thns massed at the commandtDj^ 
points, and to house and cover the gunners and an adeqnste 
infantry force- Thns arises the detached fort system, which mi; 
be said to be based on tbe principle of being strong at dedtin 
points, as opposed to that of being relatively less strong along 
the whole line of defence. The analogy of the defensive tadus 
of the field of battle is perfect : no one having a line to defend 
wonld, unless on a dead level plain destitute of all topogrepliia) 
features, dispose bis force in an uaiformly dense line; he wooU 
base his distribution on the features presented by the ground. 

Suppose, for example, that a continuons eueeinig were traced 
ronnd Plymouth, ae Ui^or Pamell advocates, and it is hardlj 
oonoeivable bnt that some portions of it coold actually be looked 
into, others easily enfiladed, some even taken in reverse by long 
TBi^ fire. In parts of such a line both utillery and infantry Gn 
wonld he cramped, and unable to exercise their full force excspt 
at vety short range. In other parts the ground in front would 
l^rd scope for more fire than the continnous line could afford, 
unoe one part of the latter could sridoui give snpport to another. 

Major Pamell attaches great value to tbe inviolability of tte 
continnouB line, and above aJl to the dsfenee afforded by an escaifV 
bnt the defensive power <^ the latter is snrefy dependent rather <m 
efficient flanking than on mere height. One of the points whiA 
most strike one in studying the systems of the old msatfirs ii tlu 
&ct that they trusted very little to a mvn oontinnons escarp, sonb 
as Hajor Parnell advocates, and sought atrangth in elaboiatian J 
ince and in retrenchments. 
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It is bnt hit, bowerer, to remaHc tbat it is not quite ctear from 
Msjor FameH's p^per irfaetlier he iB patting the case of detached 
forts eWTut BQch elaborate oontinnoiia li&ee as tbat formed by the 
G-OTinas (nnh^ipilf termed poly trono^) tmoe^ or of dotached forts verfw 
a mere single line of oontiiinoaB obstacle snob aa be proposes at ih% 
oloae of the paper. Either the system above alloded to, or the 
bastioited trace (nsfbrtnnately termed modem French), with their 
nvriiiisv reduits, and defensible glaois, fonii, it is clear, aometbing 
▼ety different from the dementaiy lice Major Pamelt proposes. 
It is im^rtant tbat this point should be rendered (dear, for Major 
Pam^ may perhaps claim economj for bis STsteto, while, if coii- 
txBBOos lines in tbe old seaiee, with all tbeir adjanots, u« meant, 
ttm eoonomy woaM oertunly rest with the forte. It ia most unlikely 
that contmuouB lines in the old sense, will be coDstmcted in these 
days on an extended perimeter, the difficoltieB of adapting tbem to 
iDoet site^ wtonld ahme form an almost insuperable objection. 

Major Paniell baaee his argument for eoonomy of gmrison on tbe 
SBsampbioa tiiat a contiauous line need not be manned throughoat. 
The term " manned " is somewhat vague, and wbile it may be oon- 
ceded HuA it would not be necesary to line every banqvette with 
men, it ia nerertbeless strongly held that it would be neoessary to 
provide a veiy ooosiderable force for watching !a long line not 
only at the period of investmBnt) bat even after the direotion of tbe 
systematic attack had dedared itself. 

Again, while it may be granted that esoaladiitg would have small 
cbanoe of auooess against an active garrison, boldiog a modem fort, 
it is maintained that Major Parnelt's long line of simple . escarp and 
nanpart, m irtiich fortifioatton has been substituted for troops, 
wobid offer very oonsiderable obances to an enberprising enemy. 

Another serions objection to the continnous Kne remains to be 
noticed. It almost destroys the best weapon of an energetic defend- 
ing ibroe^ tbe power d delivering effective sortiee. Behind the 
screen of detached forte, an army oui be brought together, and oao 
move forward at the chosen moment in approximate order of battle^ 
From a continuous line it can emerge only in narrow columns of 
nwrob, and at a oompsratiVely few points. Whatever might be the 
ofibnehre power of the d^nding troops, it would be almost wholly 
loat if tbe latter bad onoe permitted themselves to be drireu within 
a litaa of oebtinnotis fortifioatian. 

Msfldr PamaU's proposed system is termed a " oombinatioD of 
nmiinBeas Moai^ and detatiied batteries," and ooBsiats of a oov 
tinuoiuHne friUi rampart, ditch, and gWia, (tbelBiltwnot,howereiv 
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generally neoeeury) Bnpplemented hy " detached permsneat litl' 
teries placed at tlie most advaatageons sites in rear." There is tfau 
a single line of obstmction, defended by a single line of miuketi;, 
and the rear line of detaohed batteries, the latter forming, aocoriing 
to the aathor " the real ramparts of the fortress." There is to be 
no BonkeD defence for the ditch, and flanking defence for the foot of 
the continnoiu escarp is to be obtained by indenting the latter, n 
by " simply following the contonr of the ground." Permanent re- 
trenchments are to be provided if money permits, bat whether thej 
are to oonsiBt of another line of detaohed batteries, or another oon- 
tinnons escarp is not stated. The " batteries are to be withont 
ditches or inner enolosares," and would "in many cases oonwd 
simply of lengths of casemated ramparts bnilt of ooncrete, snd 
covered in part by masks of earth," 

These are the main features of the system inx>poeed to replxe 
that now so widely adopted. The plan contains, however, one 
feature which appears io be not altogether consistent with the r)e*s 
of the writer oosourrently stated. Thus, although roach apsoe is 
devoted to shew the nselesBness of detaohed forta, and the soperioritf 
of the oontinuons line — this in &ct seems the main object of the 
paper — we are told that the continnons line in the Bystem of Uu 
future is not the real rampart at all, but that the " real lampu^ 
are broken up into detachments in the form of batteries." H i> 
believed, however, that the main impression derived from thi 
paper, and those of Colonel Owen, will be that the breaking np cf 
the rampart into detachments is the great error of modem fortifi- 
cation. 

It is not easy to see what advantage is gained b7 this ^stem ow 
that which Major Pamell condemns. The weak continnons liH 
wandering along the oontoure of the hills, would almost certainlf 
be liable to enfilade at some portions of its extent. Unless constantlj 
well manned, it would be liable to surprise by parties, who oonld bj 
night descend into the badly flanked ditch, breach or escalade tbt 
escarp, or possihly even bridge the ditch. Once fairly penetntad. 
the line would be lost, and the defenders would have to tnut to 
their detached batteries uid their v^ndy specified retrenchmoita 

There ia no reason to suppose that the batteries would possess fj 
greater individual resisting power than well couBtmoted ndonlA 
and if, as seems to be intimated, they are intended for frontal fi(4 
it would be more easy to pass between them than their oondenuiM 
rivila. It is willingly granted that the design of some not voj 
antiquated forts is opon to criticism, but this does not by any m^B^ 
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tell agamst the detached fort sTstem, and it is maintained thai Major 
Pamell'a tine of detached batteriee would be vastly inferior in reaiB- 
ting power to a lin« of well built detaohed works, and that the 
continuous escarp is inferior in oonoeption to the non-oontinaoiui 
field lines which could be thrown up between the latter when the 
direction of the real attack had become apparent. Moreover the 
continoouH permanent line would, it is believed, be a positiTe dis- 
advantage to the defenders hj oiamping their power of ma k i n g 
sorties. 

Major Pamell draws upon the experiences of the Franco- Qerman 
war to support his view, but his dednctdons are surely open to 
queetiou. " The fortified oamp at Paris does not appear to have 
delayed in any material degree the Btarvation-oaused surrender that 
overtook the place. Without any forts in front the endente would 
have held out equally long." But it can hardly be maintained that 
the Paris forts ererted no influence on the blockade, that it would 
have been no advyttage to the Qermans to have been able to draw 
their lines closer, no disadvantage to the French to have been 
Clomped within a far lees area. And with regard to Metz it does 
not seem sufficient to say — " the fortified camp formed by the Hets 
forts proved to be the ruin of the disheartened army that sheltered 
there, and of the fortress in their rear." . . . "It may abnost be stated 
that if Metz had been without forte France might have been saved." 
May it not also be stated that if Metz had had six months' provis- 
ions, the blockade of Paris (momentarily endangered on the 10th 
November) could not have been maintained, and the issue of the 
war might have been different P Both are perhaps narrow and in- 
complete views of the question, but the second is not more incom- 
plete than the first. It is admitted that the creation of large 
defended areaa may tend to the enfeehlement of strategy by tempt- 
ing a weak commander to cling to the security they promise ; but 
this toodency would exist whether the are&s were defended by 
detached works, or continuous lines. Moreover, if the latter are 
really the stronger, the temptation to run to earth would be en- 
hanced by their adoption. 

Many other opinions expressed in Major Famell's p^fier tempt 
remark. Thus he replies to the obvious criticism that a oontinuous 
line fails if pierced at any one point, by the assertion that " not to 
be pierced at any one point, is the very end of all permanent forti- 
fications." In a sense, of course this is true ; invulnerability is the 
ideal striven after by the Engineers of permanent works, but a 
glance at the elaborate traces of the old continuous lines suffices to 
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s]iaw tbftt pibloDged defence, after parti^ penetration, was tke ■■■ 
object of their designers. And it is hnrdlj ooneet to any that " it 
semns quite n novieltj in foriifioation to rdy on fire ae an oWwb 
at all." Puaive otetraodona are always aeooadary io living focw, 
and fortification maj ahnort be defined aa the art of giving to om 
side an advantage in using their weapons ovbt the other. In the 
days of modem ums, it is not too mnch to say tiiat fire is the diaf 
and most importent of all obatmotions. 

Again, Major Pamell, in his anxiety to condemn forts, seenu to 
do injnstice to Captain Waaler's ' Principles of Fortification.' the 
latter advocates the fteqnent shifting of siege guns, and their cb- 
ptoyment between the interval of permanent works, in fset, tbt 
employment of field and provisional works to aapplemeni pemsooDt 
defences. This Major Baniell obaraoteriaes too hastily as a " feeblt 
arrangement." The great majority of fortified placea will, it ii 
certain, never have to nndergo attack, aod the most soientifie 
fortification is surely that which provides adequah) primary defence, 
and is capable of rapid development when the necesBity ariMa 
This is one of the greatest advantages of the detaohed fort ijstem, 
and. Id these latter days, a general retam te the principles whi^ 
aetnated the bnildera of the great wall of China does not sea 
piactioable. 

a.s.c. 
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PAPER SIV. 



PEIZE ESSAY FOE 1877. 



Br Lieut-Colonel E. Habbisom, R.E. 



'TgE DDTIES OF THE BOYAL ENGINEERS IN TIME 

OF WAR. AND THE BEST ORGANISATION FOR 

; ENABLING THEM TO CARRY OUT THOSE DUTIES.' 



ISTEODCCTIOir. 



Ik discaaeiona on the tactics and orgaztiaation of Infantry, Cavalry, and 
Artillery, it has been said, with truth, that the changes effected hy 
modem arms of precision have been so great, as to render anperflnons 
itady of wars in which snch arms were not used ; and to warmnt an 
llmost ezclnBive attention, by the military student, to the details of 
Hie latt great war, in which breechloader first met breechloader, and 
riBed gana and ' Catlings ' were opposed ooe to the other. 

Bnt, in the case of the duties of the Engineer, the circnmstaoces 

fe« not quite sirailar. In all ages, and in all wars, rivers have had to 

be crossed, roads to be made, cities to be defended or taken. Earth 

Ind -wood have ever been, and are still, the principal materials need 

bf the rield Engineer in his trade. The thicknetf of the material, 

bdeed, boa been increased or lessened according to the weapons 

■ed against it; and the form has varied according to the skill 

caprice of the constructor. Xew conditions have, no doobt, 

bom time to time arisen in couseqnence of the introdnction of gan- 

powder, and, in later days, of the railway and the telegraph. But the 

p«at change that has taken place in tho duties of the Eogineer in 

le of war may be said to have been caused by the need of rapidity i» 

•.tyalicn. This need was appreciated by those whose foresight created 

3 almost perfect army that ne now see in Qermaoy. And th« 



fbyCoOglc 



eiampla set by PmBsia has been followed by moat Eompean nktioos. 
It baa been nnderstood that TinleBS tbe Engineer, with his tools sad 
materials, was on the reqniivd spot at tbe reqniied moment, be miglit 
almost aa well cease to exist. And it has been found aa economy of 
labour in military, aa it has long been teeognised to be in CLTil enginering, 
to separate to a certain extent tbe rariona dnides that have to be per- 
formed, and to have a special corps for each. Thns we find a Poatoon 
Train, whose special doty it is to bridge rivers ; a Telegraph Tiaiii,to 
connect tbe varions parts of an army, and keep the General in com- 
mnnication with his men ; a Railway Corps to repair and work militvy 
railways; ManntedPioneersto accompany Cavalry, and destroy niliny 
lines and bridges; Field Engineera for general nse in tbe field; and 
Oarrison Engineers, whose special dnty is tbe siege and d^ence ti 
fortresses and entrenched positions. 

In any consideration of the dnties of the Boyal Eogineers in time 
of war, it is natural that we eboald tnm to the last great war in wMch 
England condected any field operatioTu against a Enropeftn enemy— 
that in the Peninsnla. Bnt we mnst remember that in those campvgns 
— lasting as they did for several years— against an enemy far from his 
base, and with his means of conunnnication long and diScnlt, time 
was aflbrdcd to onr country to rectify mistakes. An organisation ior 
nearly every branch of the army was extemporised on the sctul 
theatre of opentaons ; to die out again when the need was over, lod 
be forgotten daring the long peace that ensued. 

The arrangements made for Engineer dnties were perimf* 
roDgher,' of a more ' band to month ' tlcscription than those of tuy 
otbor arm. 

A force of 49 Military Artificers was all that was allotted to Sir 
J. Moore's force, in bis campaign, and sabseqaent retreat to Coronna. 
Only 2S were with tbe army that landed snbseqnently in Portngtl, 
and fought tbe battle of Talavera. 

The lines of Torres Vedras were constructed under tbe officers of 
the Royal Engineers, by 18 Military Artificers, anperintending wooing 
parties of soldiers and peasanta. 

And 27 men were all that could be spared for tbe first and Beccod 
sieges of Badajos. 

These Artificers, too, knew little or nothing of tbe duties of a 
Military Engineer : tb^ had never seen a sap or a batt«ry ; and tbry 
bad to be drilled on the spot in tbe formataon of field woi^ and In 
making fsscines and gabions. Bat they were clever workmen ; able to 
superintend the constmction of a bridge or a jetty; and they soon 
acquired a rough knowledge of the requirements of war. 
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la ihe nunme^ oE 1811 t}ie total force of Ar^eers in Foitogtl 
ma 177. These men were for the moet put aeattered about in the 
Tariona forta. Bat a datochment was sent with the moving army ; and 
this detachment was broken np into small bodies of five or six men, 
one of which accompanied each Division. 

Matters improved as the war went on. More Artificers arrived 
from England. Their orj^isation was changed. They were tnuoed 
to a certain extent befbre thej set sail. And id the Corps of Boyal 
Sappers and Miners, that emerged from the war in 1613, one is apt 
to foi^t or overlook the few Military Artificers on whom the bmnt of 
the work fell. Bat the &ct ia that, in the Feninsolor War, or at all 
eventa thronghont all the earher part of it, the officer of Sngineen waa 
more of a staff than a regimental officer ; that a great proportion of 
the engineering work was carried ont, apart from the Engineers, t^ an 
organisation extemporised on the spot; and that the Military Artifioera, 
and Babsequently the Corps of Sappers and Miners (which waa 
created daring war for aiege purpoiea), only assisted, to a limited 
extent, in the various works of engineering that were nndertaken in 
tbo field. 

Hence it was not nnnatnral ibr officers of Cavalry and In&ntry, 
who in after times were in positions of antbority, to depreciate the 
work of the Sapper, to think that it wonld be time enongh on the out- 
break of a war to organise any force of Engineers that might be 
required for the fidJ, and only to sanction the existence of a Coips 
of Sappers and Miners on the understanding that, independently of 
garrison work, they were doing what no other arm of the service is 
■apposed to do, viz., repaying to the state by their civil labour what 
it coat the country to raise and maintain them. 

The confiict with Bnssia in 1853 — the next great European war in 
which England engaged — did little or nothing to alter this feeling. 

The Corps certainly showed to advantage in the Crimea, and, by 
its gallantly and determination, gained a name that will not soon 
be forgotten. Bat it waa only at siege works that it waa employed. 
Organisation to a certain extMit waa possible on the spot. 2f o field 
operations were nndertaken. And hence the need of any farther 
organisation than existed was not apparent. 

Prussia, on the other hand, tsnght by her misfortanes in the 
Napoleonio wars, r^arded military necessities with another eye. For 
many yean she had oarefnUy studied and experimented on the best 
oiganisation of all arms for purposes of war. And the astounding and 
npid suoceaseB that she gained over the Anatrians in 1866, and the 
French in 1870-71, awoke even England to the fact that in these days 
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ihen is no time to orgaaiBO &rmiea after war is declared ; uid that 
that nation will win who, cateris pariius, has the best proportion of 
all arma in its ranks, and has taken the most pains to oi^aoise and 
eqnjp them before the war breaks ont. 

Shall we then analyse the duties of the German Enf^eers in the 
last great war ? Such a course would, na donbt, be most Talaabb 
and instractiTe. 

Shall we take the German organisation as the model for onr own ? 
To do so to the exclusion of other experience would be to ignore t^ 
peouliaritiea of our Empire, and to assume that Great Brittdn would, 
for the future, only engage in a European conflict^ and BQch u 
assumption would be an extremely presnmptnoas one. 

England is a great commercial nation ; she owes her prosperity and 
her strength to the sea which surroands her shores, to the coloDJn 
which she has founded, and to the trade which she has dereloped. 

In connection with these sources of national prosperity — to main- 
tain her naval superiority— to tranquillise her colonies — to protect her 
trade— she has, not anfrequently, to engage in wars of moro or kn 
magnitude with Asiatics, and with savage tribes. Such wars an 
quite independent of any European conflict into which she may be 
drawn, 

In a consideration of the subject before ns, we hare a problem U> 
solve different to that of any other nation on the face of the globe. 
W^e have to consider what are the duties of the Engineers of a nation 
which, in the Inst tnenty years, has engaged in a great European vnr 
with one of the moat powerful military kingdoms in the world ; fast, 
nnaided, put down the mutiny of a large army of well disciplined and 
organised Asiatic troops; has carried on a successful war on the 
easternmost shores of Asia, and, from the sea as a base, marched ber 
troops some 150 miles inland through an unknown and fabnlons 
country, until she planted her victorious standard on the walls of the 
ancient capital of China ; has conquered savage tribes in New Zealand, 
aud oa the frontiers of India ; has made the power of her name felt in 
East Africa, by wrenching trom the hands of the King of Abyssinia 
the European captives whom he had immored in a stronghold sitnated 
in the midst of that almost inaccessible country and guarded by his, 
till then, invincible army ; and, finally, has conquered the savage kins; 
who was a terror to all Western Africa, carrying the war inland 
throngh a conotry so deadly iu climate that beasts of burden conld not 
live there. 
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DmsioKB OF Sdbject. 

In order to consider the qnestion thoroDgbly, I propoee, 

1st. To describe briefly tbe past orgasiaation of the Boyal 

Engineers, and some ot the war duties that they have already per. 

formed ; 

2nd. To glance at tbe work done by the Engineers in tbe last great 

war between France and Germany ; 

^rd. To detail tbe organisation of the Eagineers of one or two 

foreign nations ; 

4th. To state what is oar present oi^ianisation ; and 

5th. To discoBB what alterations time and ezperienoe seem to 

snggest as necessary in the organisation of the Royal Engineers, to 

enable them best to fnlhl their war duties, and at the same time 

to miuntain aa far as possible their general ' asefnlneBs ' in time of 

peace. 

I. — Past Oboakieatiok axd Hiiitobt. 

In consideiing the duties that have hitherto been carried ont by 
the Royal Engineers, under their Tarions names, in time of war, it ia 
obrionsly Tmnecessary to take into account the deeds of individaal 
officers wbo, either alone, or assisted by one or two overseers, acoom* 
panied an English expedition, and organised an Engineer eqnivaleni 
ont of the materials that came to hand. Snob oases have been frequent 
in English history. That they have been snoceesfol reflects credit on 
indiridnals, and bespeaks a cert^n amount of national energy and 
aptitude for war. But it indicates, at the same time, that tliere was a 
want of readiness and organisation on the enemy's side ; and that thns 
tbe needfnl time was aflbrded in which to create a nsefnl force ont of 
the raw material. Independently, however, of these oonsiderationa, 
the examples above mentioned have little bearing on onr present pur- 
pose, which is to consider the dnties and organisation of tbe Royal 
JSngineera for war — the dnties, that is, of an organised body, comprising 
officers, men, horses, and equipment, and forming an integral and 
important part of the army with which it is associated. 

The first English corps of Military Artificers was formed in 1772, 
for work on tbo fortifications at Gibraltar. It was commanded by 
officers of Royal Engineers. In 1779 Spain declared war against 
England, and blockaded Gibraltar. The garrison, under General 
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Elliot, consisted of 5,382 men, inoloding a Companj of ArUGcm, 
104 strong, and 8 officen of Engineers. Dnring the siege tbe Artifioff 
force T&s angmented to 234 ; and thronghont the protracted defence 
it t«ok no small part in the fighting. 

In 1788 a Corps of Military Attificeni was raised for serrice in 
England. It consisted of 6 Companies, each Company being organised 
as detailed in Appendix (A). This Corps, like the Qibral^ one, m 
commanded by officers of Royal Engineers, In 1789 it wasdisliibntcd 
as follows: — a Company at each of the following places, viz. Wool- 
wich, Chatham, Portsmonth, Gosport, Plymontb, Guernsey, ui 
Jersey. 

The first accoant that we have of Military Artificers being emplojed 
in the field was when a Company, 86 strong, was Bent, in 1793, to jcu 
the army in the Low Conntries nnder the Dnke of York. These ma 
took with them intrenching and tradesmen's tools, and were emplojei 
in field operations as well aa at the siege of Valenciemios and otbtr 
' a&irs ' thronghont tho war. 

A detachment &om the Gibraltar Company was, abont this time, 
sent to render assistance at the defence of Tonlon. 

The usual employment of the Artificers at sieges was as orerKen 
of Infantiy and other working parties. Bat some of tho men ocii- 
sionally worked with their own hands at difficult and dangeiom 
points, snch as the head of a sap or tbe cheek of an embntanre. 

In 1793 three Companies were raised for special service abtoid; 
i.e. in Flanders and the West Indies. At the end of this year tLe 
total strength of the Corps at homo and abroad was 588. 

The West Indian Company was employed dnring the various cod> 
flicts in those islands in 1794, in the constraction of batteries aoi 
magazines, and the various works incidental to the attack and 
defence of fortified posts, as well as in the repair of barracks. 

At the completion of the war in Flanders in 1795, the Compete 
which had been raised for service in that country was disbanded. 

Detachments of Artificers were, in the same year, specially detailed 
to repair and add to tiie defences of the Thames, Portsmouth, and the 
coast of Snssex. 

In 1797 the Soldier-Artificer Corps at Gibraltar was incorporsted 
with the Royal Military Artificers. This raised the total strength to 
759 men. 

A few Artificers, selected with a view to the duties tliat it ns 
thought probable they would have to perform, and geneiaOy from amoi^ 
(he stationary Companies, were sent with each of the expeditionB that 
England fitted out at this period. These detAchments appear to hsTs 
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been of coDBiderable nsc, bnt the muubers faruislied were alirays 
inaaflScianfc for tlie pnrpoae. 

It was in the year 1799 that the Dake of York, irritated at Ote 
reluotoDce of the OrduaiLco Aathoritiea to famUh enough Military 
Artificers for an expedition fitting ont for Holland, determined to 
establish a Corps competent to discharge the duties aeoall}' devolving 
upon the Boyal Engineers. And hence arose the Royal Staff Corps. 
At the commencement of ISQl (according to Captain Connolly) the 
Corps of Artificers was distribnted in Companies and detachments as 
follows, viu, : — Woolwich, Chatham, Portsmouth, and Gosport, Ply. 
mouth, Jersey, Guernsey, Dover, Gibraltar, Minorca, Nova Scotia, the 
West Indies, Kgypt, and Jaffa. 

In the Egyptian expedition the Artificers were employed in tracing 
■nd making batteries, and keeping them effective during the fight; in 
constructing a line of defensive earthworks ; and in throwing a bridge 
of boats across the Nile. 

The threat of a French invasion in 1S04 having created a panic in 
England, sums of money were &ecly voted to increase and sn[^ement 
our coast fortifications. Works of a temporary, as well aa a pemuu 
Dent, nature were constructed at every vulnerable point, and the oorpa 
of Artificers found full employment. The Military Artificers were 
assisted in thes^ undertakings by working parties of Militia, and by 
detachments &om ,the Koyal Waggon Train and Boyal Staff Corps. 

In 1806 three Companies of Maltese Artificers wera formed, for duty 
j ia Malta and the Mediterranean. These Companies were recruited 
from among the Maltese and Sicilians, hut were officered by the Royal 



In prospect of a long war, and in order to carry ont the extensive 
Vorka of foroficatioa in progress at Dover and Nova Scotia, a warrant 
i was issned this same year, sanotioning a reorganisation of the Corps 
fiir general service, and an augmentation of two Companies. The total 
of all ranks was increased from 100 to 126 per Company. (For detail 
rf company <ee Appendix B.) The total strength of the Corps was now 
dose on 1,800, officers, non-commissioned officers, uid men. 

Bat it may be noted here that, notwithstanding all efforts to 
nnprore their condition, and notwithstanding the continual state of 
war (which is osnally so great a spur to discipline and xeal), the com. 
panies in no way came np to the standard that their promoters had 
Barked out for them. The principal causes of this want of efficiency 
Tere the nominal appointment of officers to Companies, and tho 
constant changes that took place amops the officers who actnally had 
the couunand. 
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This led to the appointmeiit of men to the posts of non-coimna- 
sioned officers, simply because they were good tndeamea, and qmb 
inespectiTft of an; other qitalification. Tbero iras little or no d» 
tinction between the ranks. In fact^ every military idea wa» sacrificed 
for a Bopposed regard to ' the works ; ' and the conaequeace nu tbtt 
both Bnffered. 

Wlien England took part in the war already raging in Portngtl 
and Spain, in the year 1806, she conid only afford to send at firel t 
weak detachment of Mihtary Artifincra (and those by no means l)n 
best she possessed) to work ander the Engineer officore, and rcpmat 
the Engineer force in that country. As I have already stated, tie 
main part of the Field Engineers' duties bad to be undertaken by otbtr 
organisations, sach as the Staff Corps, Guides, and Waggon Corps. Bit 
the oonstmction of field works, and the maiutgement of sieges were n 
essentially Engineer dnties that they conld not well be entrosted to 117 
one else, and the Engineer officera had to make the most of their Uw 
assistants in carrying ont these works. The difficnlty, moreover.of 
condncting sieges with a few almost nntrained Artificers, and As 
tremendons loss that snch a system entailed on the British Inbot/J, 
cansed attention to be paid in England to the representation of Sir B- 
Fletoher and Lord Wellington ; and an establishment was formed (in 
1812) for instmcting the Corps of Artificers in militaiy field worts. 
At the same time many and salntary reforms were introduced nto 
their organisation. In order, too, to bring their name more fiillji^ 
accord with the duties for which they were specially reqaired in tk 
Feninsnla — that is to say the conduct and management of megos— th^ 
were in the autumn of the same year styled ' Royal Sappen vA 
Miners.' 

From this time, throughout the rest of the war, being oi^anigedm 
Companies of a rednced strength (tee Appendix C), they were (B- 
ploycd under their own officers as occasion reqnired, not only at eitgs, 
but to assist in tbe construction of pontoon and other bridge!, to 
make field-works, and to carry on the multibrioas duties required of 
workmen in a campaign. 

As many as five Hub-lientenants and 305 non-commissicDcd dEcn 
and men were engaged in tbe siege of San Sebastian, in 1813, nndtr 
the officers of Boyal Engineers ; and tbe instruction that a large p> 
portion of them had received at the new Field Work School at ChatbHs> 
under Colonel Pftalcy, proved most valuable in this difficult f^ 
dangerous undertaking. 

In the subsequent passage of the Pyrennces, and - advance ist^ 
France across several large rivers, Lord Wellington derived iwu^ 
assistance &om the reorganised Corps. 
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It is wortiiy of note that, at tho end of the Peninsnlar War, tho 
Torce of Sappers and Miners in the Englisli ' Army of Spun ' -was, 
more nearly than it had ever been, in accord with the etren^h tJionght 
necessary for the Engineer arm in other armies. 

When Napoleon re-appeared in France irom Elba, in 1815, and all 
Earope concentnted their forces to attack him, seven companies of the 
Corps — the boat instmctod that conld be fonnd — were hurried off to 
Ostend, and distributed among the frontier posts and fortresaea in the 
Ketherlands. Here they were employed constmoting 6eId-workB, op 
improTiDg the ezistitig fortifications. The Sappers were not engaged 
nt Waterloo. The reason of this was, doabtless, becanse they werenot 
' mobile.' They had left England as Siege, and not as Field companies. 
They were tbna not prepared for works in tbo field ; and in the rapid con- 
centration of the army there was no time to change iheir organisation. 
Bnt immediately after the battle, i.e., on Jnne 20, the experience of 
the Peninsnla seems to have been called to mind ; for steps were taken 
to organise a field establishment of Royal Eng^eers. Tbns a Company 
of Sappers and Uiners was attached to each Division ; and this Company 
iras completely fomished with drivers and horses, and equipped with 
waggons carrying artificers' tools, engineer stores, and intrenching tools 
tor 500 men. 

A Pontoon Train also was organieed, consisting of 80 pontoons, and 
store wagons, Ac., drawn by 800 horses. To this train five Companies 
of Sappers were attaobed. And the rest of the perfotmel was made 
np of hired drivers and Flemish seamen. 

It may be well to notice that, owing no donbt to the hasty nature 
of tbe Engineer preparations, no ladders were available to escalade the 
walls of Peronne — the only place offering a resistance to the Britisb 
advance. Still, the oi^nisation, on the whole, was a snccess. A 
pontoon train was a neMitily. For, without one, months might have 
been wasted by the allied armies on their road to Paris. 

As soon as the war was over redaction became the order of the 
day ; and the Boyal Sappers and Mners suffered perhaps more than 
any other branch of tho army. Considerable rednotions were made in 
1816, and again in 1817; and by a warrant of 1819 the peace establish, 
ment of tbe Corps was farther reduced to 12 Companiea, numbering a 
total of only 752 non-commissioned officers and men. 

fVom this time we find that the Corps devoted itself to civil parsnits. 
Tear by year the experience gained during the Napoleonic wars, 
particularly that in the Peninsula, seems to hare become more and mora 
foigotteu. And, though the establishment for instmction was main- 
tained at Chatham, there is no doubt that tbe Corps owed its subseqnent 
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augmentation, perhaps even its very existence, to the &ot tiiot it nu 
fonnd eooQomical to empbj it in varioos civU works in England ud 
the Colonies. 

The STstem retamsd of sending detachments to acBompsnj to 
expeditions. These detachmeatii sometitnea took with them tot^ud 
materials, according to their supposed reqairements, wluch vac 
collected bj the eaergj of the officers appointed to their commud. 
Sometimes they took nothing, tmsting to the rcsoorces of the coontiT 
to which they were proceeding. In nc case did they start «itk 
eqnipment and transport enffident to enable them to take the field on 
landing. In all cases the Engineer force had to be organised on tit 
way, or even in the aotoal presenoe of the enemy. The detaohnuBli 
sent to take part in the varions wars against the Kaffirs are good u- 
amplea of those above descrkbed. 

The first angmentation of the Corps was cansed by the fonnslira 
of three companies, in 1825, to condnct the Trigonometrical Sorref b 
Ireland. The sacoess of the surrey led to fnrther angmentation ii 
1839. And some diving operations, nndertaken about the same tiw, 
especially the removal of the wreck of the 2toyal George, which had 
sank at Spithead, bronght the Corps into notice. 

In 1841, a Company was raised to carry on the civil workiit 



In 1846, at the snggestion of Sir J. Borgoyne, when a hiff 
increase was being made to the In&jitiy and Artillery, aothoritj mi 
given to add eight Companies to the Sappers and Miners. 

The survey in Ireland being completed, the Corps undertook th 
larger work of the Trigonometrical Snrvey hi England ; and on incrvK 
of one Company was the resalt. 

In 1851, the employment of the Corps at the great Intemotdi^ 
Exhibition broaght them still more before the pnblio eye. 

At the Chobham Camp, in 1853, Bome men of the Corps van 
employed in the various ' fatigue ' duties incidental to oamp life ; wi 
a Pontoon Train was extemporised, the stores being brought fron 
Chatham, and the carriages horsed by the Koyal Artillery. 

The Kussian war, that broke out in 1854, fonnd the Sappers ud 
Miners, like the rest of the English army, little prepared for soy 
hostile movement. A Company of Sappers was sent, with Marines ud 
French Infantry, to the Baltic, in August of that year. Tools ud 
materials hod been placed on board the ships ; and five days hang 
available, on landing to collect the tools and make the nqnired 
preparations, the Company assisted in the bombardment and anbee- 
qnent surrender of Btnnarsand. To meet the expected needs of the 



fbyCoOglc 



mr, the Corps was suddenly augmented by the addition of twenty-one 
non-commiBeioned officers and men to eftch Company. 

Sereml Companies were sent to the East, with stores of working 
and intrenching tools. These Companies were landed at QaUipoU and 
Scntari, and snbseqnently at Yama, and were employed on rarions 
daties, sncfa as erecting piers, preparing hospitals, making horse- 
boxes, &o., and also in superintending the ezecntion of field works, 
ud the repair of roads. One Company was detailed to form a 
Pontoon Train. But when, at the reqnest of Omar Pasha, it was 
Jet«rmined to throw a bridge over the Danube, the party that con- 
Itmcted it was formed of officers of Royal Artillery and Royal Navy, 
ksides Engineers, assisted by a detachment of Sappers, French pon- 
(oonera, and sailors from the fleet. Uen and tools were carried on 
koraeback, and it took six days to get to their destination, and twMity- 
t«o more before the work was accomplished. The bridge was made 
partly of trestles, and partly of boats, collected on the spot. 

Six Companies of Sappers, carrying tools, accompanied the army on 
ila landing in the Crimea. One was attached to each Division, and 
tno to Head Qnarters. At the Alma the Sappers were not employed, 
nor on the subsequent &atik march. 

On arrival at Bolaklava they were sot to work to make roads and 
•ink wells, and to erect a pier; and from that date they were 
jMipIoyed at the work for wbich their organisation fitted them better 
ftnn any other — viz. the various operations of a siege. 

As I have before stated, the way in which the Corps behaved at 

siege cf Sebastopol, the evidently admirable manner in which they 

been instmcted at Chatham, and the gallantry they sbowed in 

tmetances of extreme privation and danger, gained for them, not 

tixo army, bnt thronghout England, a military renown as great 

the oivil one that they had already acqaired during the long peace. 

renown tended, however, to produce a sense of satisfaction with 

iheir existing state, and to make the military anthoritiea forget more 

|lan ever ihe lessons of the Peninsnla, and the need of a special 

ll^anisation for field opeiationB. 

After the Crimean war, the Boyal Sappers and Miners became the 
foytd Engineers: on arrangement by which ofBcers and men formed 
jie Corps. Their organisation was nearly what it is at the present 
fee. (iSm Appendix D.) 

< When the Indian mntinies broke oat in 1857, a company of Royal 
hginoers was detached from the China expedition, and three others 
■ere sabseqnently sent Irom England to take part in the war. Bnt 
V Bngineer organisation already existed in that coontry, and stores 
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ftudtnuiBportwere plentiToI. HenoetheCompaaiesof BoyalEDginwi 
were only an acceisoiy. There was time, too (eapecdftlly ate Hm 
first few montliB o£ the war), to elaborate a force for each entojw 
and each moving colninn;.so 4Jiat we can leam so lessons htaa 
present purpose from the cironmBtanccB that attended the opentiotfil 
these Indian wars. 

At Canton and the Feiho Forts, in Chinn, the fighting took ;fto 
within an easy distance from, the ships ; and the existing Ejstca u 
Siege Companies, aided by local oarriers and naval assistance, wu find 
safficient for the requirements, Bat when, the Peiho Forts bij 
taken, an advance on Fekin became necessary, some fresh OT^iaii*^ 
had to be extemporised — in (act a Field Company had to be made ott (^ 
a Siege one ; and it was only the delay of a few days thai took pbain 
the advance, and the facility that existed in obtaining conntiyorti 
and mules, tools, and other necessary materials, that enabled blie ob*' 
in charge to produce a small Engineer force fit to take the field vA s 
moving army. 

The same difBcnltiea were ezperienced in other expeditions, ncli 
as the New Zealand War, and the occnpation of Canada at the tiaaoE 
'the Trent afiair.' 

In the Abyssinian expedition the resonrces of India were owd 
foriih ; and a force of Engineers, sailed to the difflcnltiea which *<n 
anticipated, was organised at Bombay before the army sailed, n* 
force was snpplement«d, bnt (as was the case in the Mntinj iV) 
only assisted by a Company of Royal Engineers sent &om Englui 

Lastly, when it was determined to send a British force to WedM 
Africa to curb the power of the Ashantee king, only three offioeM •• 
six corporals were sent with the leading party. ' General GM' 
when operating against Ticksbnrg, was opposed by nearly tittif* 
Iifaysical obatacles which lay between Cape Coast and CoovMM- 
Tracks for roads, nnbridged rivers to cross, swamps to pass tlii'g''" 
forests to clear. Bnt, in every Battalion under his command, Bol'S' 
was the contingent of Western Pioneers and back woodsmen, tW ^ 
never failed to find the practical skill necessary for the ron^ C*" 
gineering of the war.' Jnat the opposito was the case in the ifro^ 
campaign. Perhaps if a force of Eoyal Engineers, properly eqni[^ 
had been the pioneers of the army, instead of nearly the rearf*^ 
the chances of a disaster to Sir Q. Wolseley's commajid would w* 
have been so great, nor his movements so necessarily harried it ui' 
last. In ihis, as informer expeditions, the Engineer foroe had In l> 
organised on the spot. 

Thus, by a cursory review of the past, we have seen that in f'J 
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«ar in irhich England has hitberto taken a part, she has been, at the 
first, without an Engineer foroe raited for the occasion. ITnder thete 
circomstancea — althongh, aa already stated, we reqaire to stndy onr 
own history in ordor to learn the nfttion's pecniiar requirements — 
;et it is evident that it will not 'be wise to place too mnoh reliance 
on our experience alone. If we do not atndy as well that gained by 
others in modem wars, we may bitterly repent not having done so in 
some future campaign. The Qermans hare proved that the Engineer 
«ork in the field is one that cannot be leit to any chance collection 
of artisans, nor even to a Corps Beserre of Sappers ; and one of the 
nain changet in organisation carried out tince the war of 1870-71 has 
beea to re-arrange the Engineer element, and make each Division 
carry within itself a sufficiently effective proportion of what they now 
call the fmtTth arm of Ihn fwrvicc. 



ir.— Enqisees Work is Wib of 1870-71. 

We will now proceed to glance at the work done 1^ the Engineers 
in the last great war between France and Germany, 

In the ' Tactical Betrospect ' of the campaign of 1866 we find it 
stated that 'the services of the Qerman EnKineen were so little 
appreciated in that war, that it was not considered worth while to 
leqnest their co-operation ; so that, however willing, they conid not 
take their part iu the works. But is it not also a lanlt in the 
Engineer himself when the tactician and the sohiier is subordinated 
to the mere architect and constructor P An Engineer who employs 
ill bis time in fortifications exchanges volnntarily his position of a 
■oldier for that of an artisan. An Engineer who is a good soldier and 
an indifferent architect will always be serviceable, even though his 
constmctions may in a measure &il in an artistic point of view. An 
indifierent construction at the right place is better than an artistic 
work at the wrong one. The great importance of the Commanding 
Engineer in an army can only be appreciated when we see him at the 
tide of the General Commanding in Chief, superintending the whole 
strategic and tactical position, and seizing the opportunity when his 
own branch of the service can advantageously and actively operate in 
the battle. The actual carrying ont of the work may always be left 
to subordinates : details easily confuse. 

' Tho next campaign will show us this fourth arm acting in rivalry 
vith the others in the battle.' 

Peace manranvres, which were the means used by the Pmssianfl, 
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in Ume of peaoe, to tesch their soUien the leBsons of war, doiot 
show BafficientI/ tha nse of Engineers. For constniotive pmpOM^ 
boweror, this branch of the aerrice ie always prominent; and hnce 
the tendency to sink tiie Engindir in the boflder. Bat, tanghi by tti 
lessons learned in the war of 1866, and not too prond to profit kf 
them, tbe Germans made a right nse of their En^eera in 1870. iti 
who can tell how mach this fact contributed to the geoeral eaeceati 
the campaign P 

The German organisation for the field was to send Field PioBNr 
Companies, completely equipped and horsed, in the van of tiA 
detached body of troops. Attached to one of the Field Pioneer Can- 
panies of each Army Ck>rps was a light bridge train, bo that no swH 
nnexpectod staream shonld stop tlie onward prepress of the texfs. 
Attached to another Company came the intrenching oolnmn, to imm 
a snfficiency of tools being at hand when required. DiabibiM 
where most conveuieut were tha complete pontoon colnmns, wliiclt 
were ordered to the front to cross any known river. In rearirfio 
advancing army came the Garrison Pioneer Companies, which me 
available for work on the commnnicatioDS, and to conduct siegei, w 
to assist at protracted inrestments. There were also field Tel^i^ 
Field Bailway, Torpedo, Balloon, and Photographic detachments, far 
nse as their saveral titles indicate. 

To detail a tithe of the work that the Engineers undertook mdd 
cause me to transgress considerably the suggested limits of this esif. 
Snffice it to say that, by tbeir bridging operations, tite GeraiM 
enabled their Second Army to march round the retreating VnA, 
and prevent the army of Bazaine from leaving Hetz for the Wert ; »i 
by their skilfully planned field-works, they, in a few days, compleb^ 
a lioe of investment round that army, which defied nil its cfitRtitt 
break through, and eventnally led to its capitnlatton. 

A3 Pioneers they were no less efficient. Their regulatioiti i? 
that the staff officer with the advanced guard is responsible &7 Ike 
practicability of the roads; and that a party of Pioneers must be ihr^ 
attached to the van of the advanced goard, under an officer vki 
directs the necessary repairs. The diBtribntion of this party is » 
arranged that at least half always follow on when the other half i>iV 
to work. 

By this system the German armies were able to execute vrondeM 
marches. Take one as an example. The 12th Corps, when orieoi 
from Uetz to march as part of the 4tb Army, traversed a diatanu <f 
50 miles, as the crow flies, in the first fonr days, marching t^iiAy^ 
bye-roadt, effecting a passage of the Menee, and tmvenbg a dirti^t 
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where every stream mns from Bontli to north, exactly crosBing their 
line of movement. 

On the other hand the Engineers of the French army bad not 
profited by the experience of recent wars ; nor did the Fresoh generals 
see any need for change in the nae that they made of the Engines 
arm. It has been said by a clever !EVenoh writer, speaking of the 
En^neera of his conntry, that the 'transfer of officers ftom the men 
to the various duties of the staff prevents the development of spe- " 
cialitira, and ends in producing a body of hybrid officers who tnow 
nothing thoroughly, who have time to become neither accomplished 
soldiers, skUful Engineers, nor able architects, and whom the very 
knowledge of their own impotence isolates both from soldiers and 
Engineers, and who follow bat slowly, and even with regret, alterations 
of the military art, and the progress of industrial discovery. There 
are veiy f^ officers of Eegineers who con devote themselves to the 
Btndy of fortification. The greatest number, scattered up and down 
in barrack stations, have time and intelligence absorbed In the 
details of an uninteresting duty. Thua, when irar breaks out, these 
officers, taken from civil duties, aud having lived all their lives apart 
from the military, would have neither the bodily nor the theoretical 
preparation, nor that knowledge of soldiers which the requirements of 
nctivfl service in the field demands.' 

If this be no ez^geration they were far worse than the Prus- 
sians were oven before 1866 — and what strides in progress the latter 
had made since then ! No wonder that there was so much contrast 
between the wi^k done by the Engineers of Qermany and those of 
France in the war of 18?0. Let ns take one or two examples, in 
order to see the result of the two lines o! conduct. 

At ibe battle of Kara la Tour tho French were inore or less 
inrprised by the German advance. Acting on this snrprise, two 
Companies of German Pioneers, who, according to the new plan, were 
in tho vanguard of the advaucing colnnin, were pushed with their C 
waggons of tools into the village of Tionville. This village they pro- 
ceeded at once to fortify ; and the oansequenco was that it was held 
throughout the day, although to right and left the German line was 
driven back. 

At the battle of Gravelotte, when St. Privat was taken, and the 
exhausted German Infantry were unable to advance, some Sappers of 
a Pioneer Company were pushed through the village, and made a 
■helter trench and epaalments against the still nnbroken French 
Ufl. 

On the other side there were 18 hours avtulaUe to loophole 
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QnTelotto, and form mb^enchniflntA ; yet nothing was done. Tl» 
whole of tfae BDgineer Parks were in rear of tho French position. 1^ 
Corps EVoesard, on the left, managed to get at some tools, nl 
strengthened its position ; and was able to oj^ioee BoccesafnUy all (k. 
German attempts to drire it back. The Centre Corps did more or 1* 
of the same work, and were not beaten. But the Corps on the n^ 
(Uiat of Canrobert) had no Engitieen with it. Conseqaently littbv 
nothing waa done to etrengtben the position at the villages of EL 
Prirat and Bonconrt, and the post of St. Marie-anz-ChSnee ; and !■* 
it was that the Frenoh erentnallj snflered a defeat. 

AcloeoBtndf of the campaigns in France in 1870-71 ahomi^l 
think, the important part that field works can be made to plaj ■» 
modem warfiue. It show ns, too, how necessaiy it is to have oA 
nnit of the technical troops as 'mobile,' and as carefnllj' eqaipped* 
possible. And it anggcsta the adnsabUity of hafing a body i 
Engineers capable of accompan jring the Cavali; in the raids of that is 
^[ainat the enemy's commnoications. 



, IIL — Oboasisation of Fodeiqm BImoiseeiu. 

Let as now examine the organisation of the Engineer force of osetf 
two foreign nations. 

In Glermaoy the organisation of the Engineers is as follows :— 
All general qnestioas as to the defence of the kingdom devolve oil 
Boyal Commission. The officers of Engineers are employed eithu* 
the Staff or with the Pioneer*. Those on the Staff have charge of ^ 
constrnctioD and repair of fortresses. The daUes of the Corps do lA 
inclnde barracks except in certain cases. The head of the Engine 
is an Inspector General, nnder whom are a certain nnmber of InspedMh 
Elaoh Inspection comprises so many fortressee and Pioneer bBttalii* 
Tho Engineer Committee consists of a General Officer as pren^ 
two Colonels, two Field-Officeta, six Captains, and three Lienteiai* 
Besides the employment in fortresses, and with the Pioneers, theniA 
Tarione dntiea, snch as professoiehipa at military schools, telegi^^ 
and torpedoes in which the Engineers are engaged. Bat they ai« b4 
employed, as a mle, on any pnrely civil works. In time of war, tte 
staff of the various Inspections is rednced, and this frees anffiei'''* 
officers for the altered condition of circnmstonoes. The PionoOT*" 
formed into Battalions in time of peace for convenience of instmctiM 
and discipline ; bnt, on the order to mobilise, each Battalion sends t> 
the active army three Field Companies, each of which is a complete ovt 
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and oapabla of acting by itself onder all oiroumHtanoes. It also forms 
three Garrison or Fortress Companies, whose first dntyis the defenoe or 
Bieg« of fortified places. A Pioneer Oorop»nf compriees 5 officers, 
non-commissioned ofBcers and men, 11 train soldiers, S waggons, 
and 1 7 horses. To each Anaj Corps there is assigned also on mobili- 
sation two light or Divisional Bridge Tmins, and one Corps Bridge 
Train, two Intrenohing Tool Colnmna, and a Field Telegraph Division. 
The Pioneers actually employed by Qermany in the wu of 1870-71 
are detailed in the Appendix (E), 

Almost all the nations of Forope either have already formed, or 

in process of forming, an Engineer organisation for the field similar 
to that of Germany. The general principle of all is the same. 

The Anstriana, moreover, have established a system of mounted 
Engineers ; and it is thought that such a body, if well organised and 
instrnoted, may prove extremely usefnl in future wara. Before 1866 
they had a certain number of troopers instructed and equipped as 
Pioneers. And this system was further extended after that war. Their 
object is to make Cavalry complete in all arms, and oonsequently inde- 
pendent. Its action in raids on an enemy's flanks and rear can thus 
be made more efiectiTe, and the preserration of a long line of com- 
munications rendered more difficult than ever. The Anstrian system 
is to select a certain nnmber of troopers of good character, and 
who hare obtained a firsUclasa certificate in ridiog, and to train 
them to Sappers' duties. Each Cavalry Regiment of six Squadrons 
has a section of 40 men so trained, who are called the Regimental 
Pioneers. Each Squadron has, in addition, five men called the 
Sqnadron Pioneers. The latter are used chiefly for works in camp. 
Bach as field ovens, roads, latrines, Axs. ; but the former are available 
to make earthworks and bridges, and to destroy railways and tele* 
graphs. The principle is to make them good »oldier» Jlnt, and tiien to 
^miah them with a few practical ideas for nse in the field. 

The Americans reduce their army in time of peace to the smallest 
possible dimensions ; and their Engineers are reduced with it. They 
trnst to their distanoe from any great military nation, and to their 
vast internal resonrces, to enable them to organise an army when 
reqnired. All the officers who have passed through the militaty 
school at West Point have the preliminary education of an Engineer. 
And the extensive civil works, in which the country is always engaged, 
form a ready field for the enlistment of Sappers already half trained to 
their work. So that the organisation of an Engineer ibrce is not a 
more difficult nndertaking than that of any other arm. The Amerioao 
Bngineers are charged with planning, coastmcting, and repairing all 



fbyCoOglc 



270 

fortifioations and other defenaive works ; and also witb pluumig tod 
oonatmctiDg such civil works of the goremment u may be tvigDed 
to them. Id time of w&r they prepare plans for the attack and deleiice 
of military works ; they lay ont and constmct field defences, ledoobte, 
intrenchments, roads, and military bridges, he. ; they fonn a yut 
of the Tangnard to remove ohstractiona ; and, in retreat, they fom ■ 
part of the rear-gnard to erect obstacles, destroy roads, bridges, kf-, 
80 as to retard an enemy's pnnoit. ' 

The doties of the Frenoh Engineers are as fellows: In peace— 
besides detached staff and other employments, the inspection (^ At 
frontiers, the inspection of the Engineer forces, the ooodnct of tlx 
repairs and enlargements of all the fortresses, batteries, and places d 
defence, and also of the military bnildiogs ; and the mainteoance of 
all frontier water defences, canals, Ac. And in war — the attack and 
defence of strong places, and reconnaisBance of the same ; the con- 
sbnotion of field works on the march and during operations ; tbat of 
roads and bridges; and the bnilding of works of fortificatioD in 
conquered territory. The French Permanent Engineer Committee, or 
Committee on Fortifications, consists of all the Generals on the actin ; 
list, and a certain nnmber of Brigadier- Generals made by the Wu 
Minister. Its dntiee are to report on all matters of military engineering 
sabmittod by the War Minister, and also on inrentions ; to saggnt 
annually what objects are of importance and what should be done ; to 
make projeotfl for defence, and for all Oovemment works and bnildinga ; 
to inspect and mnster all officers and men of the Corps ; to recommfoJ 
to the Engineer Department what shonld be the distribution of tlw 
Corps, and what changes should he made from time to time. 

rV. — Pbbsent Organisation op RoTiL Ekgiheebb. 

We hare already seen, by tracing out their history, how the men of 
the Corps of Boyal Engineers were first raised, how they have been 
ftvm time to time employed, and the circumstances that led to thor 
existing numbers and organisation. 

In detailing the present duties and organisation of the Corps it will 
be necessaiy, not only to consider the men and their immediate 
officers, but the whole body that makes up the Corps of Engineers of 
the British army. 

We have then, as nominal head of the Corps, the Commanderin- 
Chief of the Army. Under him is the Inspector-General of Fortifi- 
oations and Director of Works. This officer's dntiee are laid down in 
tbe Qoeen's Beg^nlations (lee Appendix K.). He is responsible for tb« 
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efficiency and management of the Corps, as veil as for the direction of 
the whole of the works connected witli the f ortificationa, barracks, and 
other military buildings in the United Kingdom and tbe Colonies. 
To aasist him in tbe comntand of the men, there are three ataff oEScers, 
and a few clerks, in the department of the Commander-in-Chief. In 
the ezeoation of his other dnties he has a department to himself, and 
is directly responsible to tbe Secretary of State for War. 

He is aasisted in it by two Deputy- Directors, three Assistant- 
Directors, a nnmber of attached officers, and a regular stafT of 
snrreyors, clerks, and dranghtamen. The Executive work of the 
department is carried oat nnder senior officers, styled Command- 
ingf Boyal Engineers, who are stationed at central points in the 
military districts and Colonies, or at fortreses which form in- 
dependent commands. The duties of Coounanding Boyal Engineers 
are detailed in the Queen's Begalations (tea Appendix E). Some of 
theee duties are evidently those that would be required to be carried 
oat in a time of war only. Bat, apart from these, the Commanding 
Royal Engineer (like the Inspector- General of Fortifications) has a 
double responsibility, viz., a military BoperviBion over all the offixjers 
and men of the Corps who may happen to be stationed in his district, 
for which he is answerable to the Commander-in-Chief as head of the 
army ; and the duties connected with the Department of Works, for 
which he is responsible, through the Inspector-General of Fortifi- 
wtioBB, to the Secretary of State for War. 

Under the Commanding Boyal Engineer the bulk of the officers 
and men of the Corps, and all the civil staff of the Department, are em- 
ployed ; distributed aa from time to time may be found most convenient. 
• • • • • 

The Corps of Boyal Engineers comprises four lists of officers, kept 
separate for parpossa of promotion. These are the Imperial list, 
the Bengal liut, the Itfadras list, and the Bombay list. The total 
number is as follows : 

Gcnerahi 34 

Colonels 42 

Lieut. -Colonela 98 

Majors 152 

Captains 183 

Jjieatenants 374 

Total . .883 
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In ordar the batter to discoBS their employmeat we will ^vide tiken 
officers into six groapa as foUowe : 

1. Those in civil employ, or unemployed. 

2. Thoee in staff sitnations. 

3. Those in the Depftrtment of Public Works of India. 

4. Those in the Boyal Engineer Departmest, in Great Biitun v 

the Colonies. 

5. Thoee under inBtmction. 

6. Those who are attached to the men of the Corps. 

(1) The cinl sitaations which Engineer officers fill are TsHoiti, 
comprising employmtml nnder the Board of Trade, and the Hong, 
Colonial, aad Indian offices. A royal warrant regulating such on. 
ployment was promulgated in Jannary 1872. Its provisions were, thit 
officers lent to a civil department were to ooatinne on the eetabliGhnuat 
of the Corps ; soch officers to receive milltaiy pay, and he avtulablefar 
military dnty. But that if a recall from the civil daty on wluch u 
officer was employed would be inoonveDient to the civil department, b« 
was to be enrolled on a iteserve Liti, and hit) place filled up in the Corpt- 
Under these ciroumstaucee be would receive no pay ^m army votM. 
He would still, however, be available fiw military service in any «« 
of emergency. After 10 years on the Temporary Reserve List he mut 
return to military work, or be placed on the Permanent Retene Uti. 

(2) The staff situations which officers of Kngineers hold are fertile 
most part those peculiar to the Corps, aud instractorshipa at militaTj 
colleges. For an officer of Engineers to hold what is known uu 
'Army Staff' appointment is very rare, if we except those Commandiiig 
Boyal Engineers of districta who are colonels on the staff, but wbo» 
title is only nocoinal. 

(3) The Department of Public Works employs the majority of tbe 
officers in India, in the same manner as the Boyal Engineer Departujoit 
does thoee at home and in tbe Colonies. The two Departments differ, 
however, oonsiderablj in. their constitutioi), and in the way in which litj 
utilise their officers. When the Department of Public Works was £nt 
started in India, it was a purely military one, its dnties being ood- 
nected with the forcible occapation of the country. These datJM 0(»- 
sisted chiefly in tbe construction of forts and magazines at detadud 
stations, and of an occasional barrack. At first it was officered oiilj bf 
Engineers, and military rank was sufficient for authority and sape> 
vision. But when tbe number of Engineers became insufficient for tbe 
growing needs of the department, and officers of Infantry were em- 
ployed by it, it became necessarv to establish the system of depart- 
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mental Tank. This syBtem realljr makes tbe Deparhnent a oiTil one. 
In the year 1854 the management of the Department vas taken from 
the Uilitaiy Board, and entmsted to a Bepaist« Department of the 
Snpreme Government. Thna its civil nature became a recognised faeli. 
With tbe new regime irrigation works were taken up ; and a better 
style of bamtok and civil building was erected. The poli<^ of the 
government, which was to improve the country generally by means of 
pnblio works, led naturally to the enlargement and increased importance 
of the department. Jklany civilians were added to it, and it became 
less a military institntion than ever. The system of the Department — 
as carried on in npper India, where most of the stations for British 
troops are to be fonnd — is as follows ; Each large military station, with 
perhaps small Bnrronndiag ones added, forms a Division nnder an 
Execntive Engineer, with aBsistantB as needed. Five or six Divisions 
form a Circle, presided over by a Snperintending Engineer, Superin- 
tending Engineers correspond direct with an Inspector- General ; bni 
the Execntive Engineer is responsible for the acconnts, and orders and 
enperintends all works in his district. For any particularly important 
work a special Division, independent of the nsa&l Execntive Engineer, 
is formed. These special Divisions are gronped together nnder a 
Snperintending Engineer who corresponds, as before, with tbe In> 
spector-Goneml, through a Chief Engineer for special military works. 
Irrigation works and railways are separate charges, bat form branches 
of the Department. 

While on the subject of the Department of Public Works, I may 
mention that the duties of the Boyal Engineers in India may be 
divided under the following heads : (1) the Department of Pnblio 
Works above described, which is anb-divided into its three branches of 
(a) Irrigation ; (6) Buildings and Boads ; {e) and Bailways ; (2) the 
Survey; (3) the Telegraphs; and (4) ths Military Duties connected 
with the Stripers and Miners. 

(1) The Boyal Engineer Department is nominally a military one. 
Its business is the conduct of all the tnorke in Great Britain and the 
Colonies. That is to aay, it has the charge of the constmction and 
repair of fortifications and barracks, the custody of War Department 
lands, and the undertaking of all the other duties incidental to 
the care and maintenance of Government property and buildings. 
Engineer officers only are employed in it; and they take precedence in 
it according to the rank they hold in the Corps. To asBist tbe officers 
there are, in the first place, civil surveyors, to check measurements 
and make any large estimates ; and, secondly, military foremen of 
works, clerks, and draughtsmen, who make small estimates and work- 
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)Dg drawingB, uid conduct oorrespondeiioe. The militftrj f 
&c., are selected from the men of the Corps, then snbjectad to » aeren 
enmioatioii, snd fin&Uy pnt throngh a oarefnl oonrse in the Crautrao- 
tioQ School at Chatham. The designs of fortificationa and bameki 
are, as a mle, made at the central office of the Department in Londos. 
The boBinesB of the local Engineer is to fit the tjpe supplied to him to 
the selected site, and then to snperi&teDd the constmcticsi of tiw 
hnilding. The Department is not allowed to iniiiate work. It nmp); 
oarries oat what otheis snggeet. 

(5) The ofSoers under inatmcUon are those jomig officers who 
have obtained temporary commissions in the Boyal Engineers, and 
who are going throngh the Chatham conrae, which ia intended to fit 
them for the varions duties they may hare to pnrfbrm. The cod- 
stmction conrae, of ahont nine months' dnration, is the one intended to 
qualify them for employment in the Royal Engineer Department- It 
may be stated here that the original Chatham conrse, which oompnm 
instmction in field fortification, sarveying, tel^raphy, andconstmction, 
is oonsideredsnfficientfor an Engineer officer for his life. No fnrtlter test 
of his proficiency is required of him in his after servioe, except tlx 
slight military examination required of all officers b^ore promotion. 

(6) Lastly, there are the officers who are attached to the men of 
the Corps. 

The Corps mnsters at the present time a Pontoon Troop (120 
yards of bridge), a Telegraph Troop (30 miles of wire), an Eqni|Knent 
Troop (tools for three Companies and a Field Park), and 43 Companies. 
The detail of a Service Company, as approved for war, is given in 
Appendix (D). This detail varies consideiably according to circnai- 
stanoes. The war strength of the troops is given in Appendix 
(F, Q, and E). No special arrangements exist for raising the Tnx^ 
and Companies to their authorised war strength from their existiBg 
peace establishment — (for peace establishment, tee Appendix J). Ths 
Companies are employed as follows : 25 in varions works connectsd 
with the fortifications or barracks nnder the Royal Engbeer Depsii- 
meut ; fonr on the Survey of the United Kingdom ; two attached to 
the General Post Office as telegraphers ; three as Submarine Mincn; 
six as Depftt Companies ; and three in India. The distribution of the 
companies, and the preaent peace strength of the Corps, is given is 
Appendix (J). The officers of the IVoop* are kept for a certsin time— 
that ia to say from three to five years — with the same troop, so (hit 
th^ get to know something of the dnties required of them, and of tlw 
men they have to command. The troops are stationed at one or nUm 
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of the camps or tit Chfttbun. The men are constontlj being trained in 
the special work, to do which the troop exiata. But the artificers 
execnte all repairs, and the horses are employed on (he pnblio works, 
so that the organisation, while keeping men and eqnipment in a con. 
Btant state of efficiency and readiness for active service, is an economical 
one for the ooontry. For purposes of discipline, &c., the troops hare 
their head qaartere (with commanding officer and adjatant) and their 
depdt at Aldershot. 

On the other hand, the officers with the Companiee are frequently 
changed, and seldom get any hold over the men whom they are sup- 
posed to direct. For purposes of discipline the men are under the 
Commanding Boyal Engineers of the districts where they may happen 
to be located. But whore two or three are together, which is the case 
at one or two stations, it is costomary to appoint a field officer to act 
ae a sort of Commanding Officer of a Battalion. The men of the Com- 
panies undergo a training at Chatham, on first enUstment, in field 
operations, and the duties of a si^e ; but they have no annnal or other 
course to go through. Ko Companies, except those who may happen 
to revisit Chatham in the course of their service, receive any further 
instmction ; and the men, as well as the officers, are apt to forget what 
they once knew, and get rusty at the work which is the special 
business for which they enlisted, and which their country expects 
them to perform in a time of need. 

When Engineers are required for war, their selection lies nominally 
with the Inspector- General of Fortifications ; bat, practically, the Depaty 
Adjutant- General, who is the senior Engineer Stuff Officer in the 
CommaQder-in-Cbiefs office, hat> considerable voice in the matter. 
The eqaipment is the exclusive bnainese of the Deputy Adjntant- 
Oeneral. Whether it be a Company or merely a detachment that is 
required, a certain amount of selection and consequent change has to 
be made in men and officers, and all the eqaipment has to be looked up 
. aud issued according to the supposed requirements of the campaign ; 
so tha. the body of Engineers that eventually sails has frequently 
to shake down and become organised as well as it oan on the 
voyage. 

It is the intention, in the event of a European war, to equip the 
Kngineers of an Army Corps by breaking up B Troop (the Equipment 
Troop) into its component parts and attaching a Section to each of 
four Companies. Three of these Companies accompany Divisions, and 
one goes to Head Quarters as a Field Park. By this process it is 
expected th:tt a Garrison Company will be transformed into a Field 
Company ready to move off at once with a marching army. 
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The detail of a Field CompaDj ao created, and of the Field Park, 
and also of a Pontoon and Telegraph Troop, are given in the Apptndii 
(P, C, and H, and J). 

The Stftff of Engineers in an Army Corps is to consist of 1 Coknid, 
1 Brigade- Major, and 1 A.D.C. There is, moreover, 1 Lient-Cokmel, 
and 1 Adjutant with each Division, and with the Reserve. 

V. — Pbofosed Chakqbb in Obiuniution. 

We now come to the 5th head into which I divided the snbjeci 

Armed with the facts and data that I have collected, we vill 
proceed to the discasaion of the altemtions that time and eiperiecM 
seem to snggeet as necessary in the organisation of the Boyil 
Engineers, to enable them best to fnlfil their war dnties, and at tlw 
same time maintain, as far as possible, their ' naefnlness ' in time (^ 
peace. 

For convenience sake I will divide this part of the subject into the 
following qaestions. 

let. Jndging from past experience what are the dntiee that tb« 
Boyal Engineers shonld be capable of performing in time of war ? 

2nd. Can thej fnlfil these duties satisfactorily with their pmert 
organisation ? 

3rd. Is it well that ihey shonld, as a military body, be re- 
mtmerative to the nation in time of peace F if so, how ? and to vhit 
extent P 

4th, What shoold be their fatnre organisation P 



1. Dviiet of the Royal Sngineen. 

The Engineers have been well called the xwrimett of the srmj. 
The General who employs them in any other way, onless in vnj 
exceptional circnmstances, is making a bad nse of the arms at hii 
disposal. Bnt the Engineers necessarily form a very small proportiao 
of any army. And it is impossible for thsm, however zealons and 
however ' mobile,* to ooustmct a tithe of the field works tiiat the 
experience of modem war teaches ns it is advantageous to make in 
the various phases of a campaign. Hence it is established as a rule 
in all well organised armies, that a certain proportion only of field 
works are to be made by the Engineers, and the rest by In&iiby. 
And this leads ns to the following questions : how much is to be done 
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by each? How are ttie neceBBnry tools to be carried? In whose 
charge are the tools to be F And who la to have the direction of the 
work P To answer these qnestions full; would be the work of another 
essay. To do so even in part woold lengthen this one inordinately. 
Yet I cannot entirely pass the qnestions by, as on them depend, to a 
certain extent, the answers that I am giving to the original qnestions 
that I propounded ; the first of which is, What are the duties of the 
Boyal Engineers ? 

The more I study the ezperienoe of the past, the more I become 
convinced, that., nnless the charge of the intrenching tools, and their 
carriage on tiie line of march, be the work of some special corps, they 
will seldom if ever be forthcoming when thej are wanted. And I think 
that the natnral troops to take charge of all intrenching tools required 
in the field are the Boyal Engineers, i.e. those who not only have to 
work themselves on all possible occasions, bat also have to direct working 
parties of Inlantry when, daring a lull in fighting, it is thought 
advisable to construct field works to any great extent. But there are 
numerous purposes for which an intrenching tool would be invaluable 
to an lufautty soldier ; such as to protect himself by a shelter trench 
when, having advanced in skirmishing order, he is directed to hold 
some ground that he has won, or when he is on out-poet duty ; or, 
again, in camp life, to construct kitchens, drains, &c. And I think that 
every soldier should carry a trowel (or small intrenching tool) as part 
of his kit, the latter being lightened by doing away with some articles 
of far less value. As I said before, there is not space to discuss the 
'pros and oons ' of this question now. Perhaps it will be enough to 
recall the £act that a Pioneer's tool is one of the five things that 
Napoleon gives it as his opinion a soldier should never be without. 

I will now tabulate the duties that the Boyal Engineers should be 
able to perform in war, naming at the same time those field works 
that Infmtiry should be able to construct either alone, or in combina- 
tion with, and under the direction of the Engineers. 

A. Worhi which are required by a moving army, in the presence of 
Ike enemy : — (1) Bridging. (2) Field Furl^cations. (3) 
Pioneering. (4) Telegraphy. 

(1) Bridging includes all light as well as heavy bHdges, which 
can be constructed rapidly &om materials found on the 
spot, or carried to the front as rapidly as the workmen. 
Such bridges are the business of Eugineere, either of Field 
Companies, or Pontoon Trains. 
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(2) Field ForlificaHont include — Ist, Shelter trenches and dultei 

pits, loopholes, Blight eDtaDglemonta for ontpoBti, it^ 
which can be constnicted by Infantry (either willi tk 
trowel, which I wonld give them, or with tooli snppM 
by the Engineers) ; and 2nd. Preparing villigM ^ 
defence, attacking villages and posts (which compnM 
eeoalading, rapid demolitions, Ac), making extensTe 
clearanoes, conBtracting redoubte, &o., which tn & 
special dntiea of Engineers. 

(3) Pioneering inclades clearing away or creating obatacles, can- 

stmcting or destroying roods, destroying bridges, it-t 
which are the work of Engineers. 

(4) Telegraiphii, in this case, is the coustmction of a temponi; 

line to more with the advance of the army, and nmnHt 
the advanced gnard with the main body, and is theBp«i>l 
work of Engineers. 



B. Works reqaired by a stationary army, in the preteita of '*' 

eiiemy. 

(1) The defence, or (2) dege of fortresses, and more or In 

permanent works. 
(8) Snbmarine mining. 

These duties Inclnde all the care of oar garrison towns, harboon, 
Ckilonies, &c., which might be attacked in time of war. 

(1) and (2) aie performed by Eagineers, aaslsted by Infiutiy ii^ 

other working parties. 
(3) Is the special work of the Engineer. 

0. Campaign Works, such aa the constraction of bridges, road*, 
and railways, in rear of the moriug army ; of a semi- 
permanent telegraph line to connect with the morable 
one ; of hnta, hospitals, piers, wharves, wells, &c., vbidi 
are all Engineer dnties. 

And field kitchens, drains, latrines, &c,, in camps, wbieh 
are made by the troops who reqnire them. 

N.B. The above works, although not executed in actual prceenn 
of an enemy, are subject to his attacks, and are not> therefiM, 
devoid of danger. 
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. Special Work*, sncli m aorrejicg, photography, printing, &o., 
for which certain Royal Engineers are trained in time of 
peace, and vhioh they can oonseqnently perform, if 
required, in time of war. 



2. Can the Boyal Engineers fuljil their dutier f 

Can the Royal Kngineers fulfil the above duties aatiafaotorily with 
their present organisation F 

I think that this qaestion has been snfficiently answered by the 
review that we have made of onr past history. Has it not been onr 
fanlty system of organisation that has given snch incalculable diffi- 
culty to those officers who have freqtiently had to make bricks withoat 
straw ? Onr officers are enei^^ic, and onr men are good, and their 
labonrs have often covered defects. Bnt it is nnreaaonable to expect 
that snob can always be the case, especially if we are engaged in one of 
the rapid European wars of modem days. Where would the Germans 
have been without a sufficiency of mobile bridge trains in the early 
part of the war of ISf'OF Halted, perhaps, on the right bank <^ 
the Moselle snffioiently long to have enabled Baiaine to retire with 
his whole army, leaving lietx to be defended by its proper garrison : 
following slowly, along a line that crosses many rivers at right angle*, 
to find the conoentrated and re^organised armies of France in a 

strongly entrenched position on the road to Paris Wonld not 

such a want have altered the whole phase of the war ? perhaps the 
whole future of Europe ? 

Or, let us take our own latest experience — the Ashantee war. 
What wonld not the Commanding Boyal Engineer on the coast of 
Africa have given for a few handy bridge constructors, and for some 
thoroughly trained Pioneers with their tools with them, in the fore 
front of the expedition t Would not snch a provision have made 
the war less h^sardons, less' a matter of a few honre than it was, 
whether or not the British Force would be able to retam to the pro* 
tection of their ships withoot snffering some dire calamity F 

We have seen how little prepared t^e Frenoh Engineers were before 
the last great war ; how far even the careful Prussians were behind 
the reqairemente of the day in the way in which they nsed their 
Slngineer force against Anslria. Are we profiting by their experience P 
Modem war, as I have said before, requires preparation be/orekand, 
because when it arrives it demands great rapidHy m aetion. 



fbyCoOglc 



It may, perhaps, be the feeling of Home in England that onrtnn;, 
though small, is well organised and perfect as far as it goes. Era 
if SDch a feeling does re&lly exist, let not us at all events — sa, tbe 
Engineers of the army— be blind to our fanlts. Let ns be itaAjVi , 
apply the pruning knife of reform note in the time of peace, tbtt , 
when war conies it may not find ns nnprepared. I 

S. Should the Soyal Engineers he remunerative to the eounlry m 
peace time ? 

Id it well that the Boyal Engineers shonld, as a military btx^, 
be remunerative to the nation in time of peooe F If so, how ? and lo 
what extent ? 

To the first part of this question I wonld answer. Yes ; bnt not >^ 
by BO being they lose one jot of their efficiency for war, which is llw 
primary object of their existence. Great Britain requires a gntl 
number of Engineer officers in time of war to accompany expeditiou. 
to garrison her Colonies and harbour forts, and to assist in the genera! 
defence of tbe kingdom at home and abroad. Hence it is thonght 
advisable to keep a larger body than is actually required for miliun 
work in time of peace. The way in which this body is employed a 
peace time has already been shown. Those officers who are attache) 
to men, and those on the staff are, as a rule, best prepared for«»r, 
and should be the first to be so utilised. Those employed in the Wads 
Department wonld asnolly be required at their several stations ; u^ 
in those situations would, in many osAes, be taking an active put m 
the war. Still it is possible that, in a time of emergency, seme of 
them could be spared for duties in the field. From tbe Worb 
Department, therefore, should be taken the first reinforcements for 
the field army. Those officers who are employed in purely cMl 
situations, may be considered as a reserve. Now, it cannot be dwit^ 
that occupation is beneficial for everyone. Bnt in the case of tie 
Boyal Engineers it must be borne in mind that the duties of a Hilitsi? 
Engineer require activity of body as well as brain knowledge, i» 
qnickness of judgment as well as calm reasouiug powers ; and xni^ 
their civil occupation is of such a nature aa not to destroy in tli^ 
the above qualities, and at the same time allow them to keep up ^^ 
military knowledge, the conntry will not benefit by it. 

With reference to the men, it mnst bo borne in mind that H^ 
system of short service, which has now been generally adopted for o"' 
army, has introduced a new phase into the question of the etnplof' 
ment of soldiers on oivil works. The army is now a large drill scbwli 
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in which nearly the whole time of non-commiaaioned officers and 
privates is taken np in teaching or learning drill ; and there is much 
less time than there naed to be for anything else. This is the case, 
to a certain extent, with the Boyal Eagiueera, who enlist for eight 
years, bat whose instmction, it mnat be remembered, is far more 
comprehensiTe, and consequently takes longer than that of an Infantry 
soldier. Still they hare a good deal of leisure time, during which they 
can be employed in the conatraction and repair of fortification a and 
barracka ; and when this can be done withoat detriment to their militaiy 
efficiency the conntiy will profit by it. Bnt a certain proporiion of the 
Corps should be oWiy* in a state of training, and ready to proceed 
with a war expedition. This ahonld be a mobih force, fully equipped, 
and capable of being divided as circnmatancea may require. In fact, 
there should be a body of Field Engineers ready to do the works 
detailed under the head A in the table of duties I have given. Those 
who would be required to execute works under the other heads need 
not be in snob a state of immediale preparation ; but their equip- 
ment should be thoi^ht out, and their organiaatton carefully kid 
down on paper, ao that no unnecessary time would be lost in preparing 
them and fitting them out. 

A word here as to the employment of the Corps in the Department 
of Public Works in India, and in the Boyal Engineer Department in 
England and the Colonies. 

With regard to the former, the works are large and important, and 
the conception and execntion of them is left yery much in the bands 
of the ofBoers on the spot. Thus the minds of officers are enlarged, 
they become accustomed to saperintend labour and to command their 
fellow-men, and they have every opportunity to keep sharp the tools 
of education that were aupplied to them on entering their profeesiou. 
Then the system of promotion by merit atimulates them to ezertiou ; 
and the stirring life, associated as it is with occaaional little wars, 
preventa a relapse into a listless state of unreadiness for active service. 
There is, moreover, a Kaltive Engineer" organisation in each Presi- 
dency, which acte aa a school to keep up the knowledge oi Field 
Engineering duties. So that, although no doubt reforms are now and 
then required — where are they not? — yet there seems no reason to 
suggest any alteration in the ayatom by which the Boyal Engineers in 
India are employed and kept efficient for a time of war. 

BntwiththeRoyalEugineerDepartmentitiBdifferent. Ithas been 

M of tbeconntTj in man and transport are imntanw ; and, providtd 
It of tools and eqnipment vera alwtjs kept ready, the Native 
Enginseit in India coold be yaj Tapidl; mobilised and Tendered flt tea vsr. 
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remarked that the emplofmeat; of officers and men is, as a rale, tinfr 
tageons both to the State who reaps the benefit <rf Uieir sernoM, ui 
to those so employed. Yet I believe that there is nothing so damaginf 
to the Corps as the present arraugement by whioh it is amoaatii 
with the Works Department.* 

• • « • • 

In order to eSeot any reform in the corps the first thing to do ■ 
to diiastooiate it ^m its present connection with the Royal £D|im 
Department, It would be well, perhaps, to chmge the nune of tk 
latter, and let it be called what it really is, the ' Department of Wnfa.' 
Let a certain nnmber of Infantiy and Cavalry officers be emplojed ii 
H (as well as the Royal Engineers) ; say those who have passed the 
Staff College examination, and are willing to go through a conrse of 
constmction at Chatham ;t end let the promotion in the Departmoit 
be, like that in the Indian Department of Public Works, by merit, tad 
not by military rank. 

The great proportion of officers employed in it wonld still, W 
doubt, be Engineers ; bnt service in it wonld not foe compuZiorj ; n 
officer woald know, when he entered it, what he was nndertakii^ 
an^ woald work accordingly ; and nnder snch cironmstanoes he wostd 
maintain himself in a &r more efficient state for war than he dM 
now. The Department iteel^ too, conld not &il to benefit by a chug* 
that iufased zeal and emulation among those it employed. And tbu 
a mutual and increasing benefit would result to both Corps ud 
Departmeni 

The men of the Royal Engineers could be employed nnder it in 
its new state as easily as now. They wonld furnish daily workiis 
parties, in the same manner as Line Regiments do now, except tbstin 
the case of the Royal Engineers the officers would snpervise their iBm 
at the works. 

In detailing the working parties, however, a section {■U. <W- 
fourth) of each Company should be kept in constant training, oiidti 
their own officers, in the duties required of them in war, so that tbef 
should not forget what they have learned, and should be ever reulj 
for the purpose for which they were enlisted. 

The ' Works Department ' would, like other Departments {tsA 
like the Royal Engineer Department is now), be regulated by centnl 
aathority, but be under the command of the General at each ststiaii. 

* lu regnUtioDB uv the only Rojral Engineras suuding oHai*, whicb em; 
offlcar hu to ^ow u SDch &t Qeoenl's ioBpectioDi. 

t This woold tend to dcatroy the Engnineat that now holdi for eselodiiig tl* 
BojbI &Dgineer* &om appointiiMcts on maj st&ffaiid in ana; sc -*- 
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No better mles for its gnidanoe ooold be laid down than those already 
promulgated onder the title of fiojal Engineer Department Begula- 
tionB, which would require very slight modifioationB to fit them for 
the altered oirciuiutancefl. 

In additdon to the Worka Department, which would not, wiy more 
than it does now, originate work, bat wonld merely be an Executive 
one, ^re wonld (as I propose) be an independent ijngineer organisa- 
tioQ, which will be deecribed lat«r oc. 

4. What shotdd be ike Royal Engineers' Future Orgamitation f 

It has been said by a French writer, full of sad experience on 
account of the failnre of the French organisation in the last war, that 
'the least reflection upon the number of subjects that an officer of 
EngineerB is now required to know, makes it difficult to deny that 
their range and variety is snob as to defy any man's intelligence, 
energy, and quickness. An officer of Engineers must be acquainted 
with all matters relative to fortification and its armament. Further, 
he must have gone deeply into bnilding-constmction, roads, and 
hydraulic works. Henceforward he will have to familiarise himself 
more and more with railway work, telegraphy, and balloons. He 
must also know something of Infantry drill and duty ; he mast be a 
BTirveyor, a pontooner, an artillerist, a miner, a pyrotechnist ; and even 
law must not be quite strange to him.' From this, and mnch other 
similar evidence, it may, I think, be assumed that it is euential to 
effiaeney to separate the various duties that Engineers are required to 
perform, keeping the Corps together, under one head, for the sake of 
control, and in order to afford greater scope for selection. 

In order to review thoroughly the alterations that I propose, let as 
Dommence from the top and work downwards. 

The Inspector-General of Fortifications, relieved from the detail of 
the Worb Department, would take his place on the Staff of the 
Commander-in-Chief. There he would form one of the Committee, 
which every nation should possess, to settle the general defence of the 
country. • ■ * Under the Commander-in-Chief, he wonld be the 
Commanding Officer of the Corps of Boyal Engineers, regnlatii^ its 
distribution, and caring for its efficiency. He would, in his capacity 
of Inspector- General of Fortifications, inspect the various defences at 
home and abroad, be responsible for their efficiency, and bring forward 
any proposals for new forts or alterations in existing ones. 

(Tnder the Inspector-Qeneral there should be a certain number of 
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InspectoTB chosen from among the best officera of the Corpi, who 
wonld be detailed, each to look after a certain number of the bam 
districts or Colonies (with perhaps two or three fur India), and isfiri 
in inspecting and reporting npon tbo pwtoimel of the Corps, inchdiig 
the AnxHiary and Reserve Engineers, as well as the fortificatioiii u>^ 
all works incidental to the general plan of defence. 

Thns, the Quarter-Master General would, as now, be reflponable 
for proposing any new barrack serrioes ; and the Inspector. Qeuertl of 
Fortifications wonld do the same for foTtiJicaiwn services; while t^ 
Works Department wonld act as the Royal Engineer Department do« 
at present ; and would be responsible for bringing forward all aerriM 
of rmeioal and r^tair, carrying out besides Baoh n«ui services u tti 
funds placed at its disposal enabled it to do. 

Under the Inspector- General of Fortifications there should be dm 
or more staff officers to assist him in the detail connected with On 
command of the men. But this work would be much reduced t; 
establishing detached head-quarters for the different tRsnohes of tbc 
Corps. For inatance, tiiat for the Garrison Companies might be it I 
Chatham ; that for the Field Troops and Companies at Aldeishot -, tiat 
for the Submarine Mining Companies at Portsmoath ; for the Snn^ 
Companies at Southampton ; for the Telegraph Companies, and for i 
Company to include all foremen of works, clerks, and others emplojt^ 
regularly in the Works Department (and which might with advantage 
be increased to contain men for duty in detached forte, 3k., like tk 
Coast Brigade Artillery) in London. 

Next, there should be on the staff of overy General, in peace « 
well as war, ao officer of Eogineers, who wonld act as adviser on ill 
points of fortitication and field engineering, who conld, if reqaired, 
instruct troops in field works, who could assist his General in schema 
for the defence of his district and the distribution of his troops, ud 
should be capable of taking up tbe duty of any of the other staff 
officers if needed. 

All uitiemployed officers of Royal Engineers should be stationed (or, 
at all events, borne on the muster-rolls) at one or other of the Hesd- 
Quarters, where they would have an opportunity to brush up thdr 
military knowledge ; and no officer ihould be placed in a potiivn "j 
Tttpon»ihilitii without giving satisfactory proof of his capability to 
perform all the duties that might be reqnired of him. 

To turn to the men. Looking to the facts and arguments ihst I 
have alr<»dy given, it seems to me that it is absolutely essentitl to 
make and maintain a few botiA fide Field Companies of Engiseen. 
Perhaps four — the number authorised for an Army Corps — woold ha 
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enough to keep permaneatly embodied. Their orgftniaaiion is hud 
down in Armf Ciroolars of 1875. (See Appendix H.) 

Bnt these Companies ehonld not he made by attaching portioni of 
an Eqnipment Troop to Garrison Companies jov a Umi only, and Hiea 
taidng them away to go throngh the some process with othen ; bnt 
bj makini; them complete in all their details, and similarly organised 
in every way to the existing Pontoon or Telegraph Troop, 

These Field Companies should he stationed at the camps in 
England and Ireland. They should be regolarly trained in field 
works nnder their own officers, bat a portion of tiiem (perhaps two- 
tbirds) might be employed at works, either ' nnder the Works 
Department or in other ways ; so that they wonld be as economical 
to the conntry aa the present organisation. Tbns they wonld be 
ready 'to take the field, in part or together, with any expedition 
that left our shores, and weald, moreover, be fit ibr immediate use 
on landing. 

It should be laid down as a maxim that an Engineer soldier, 
vhethn- of a Pield or Garrison Company, should never be teparated 
from his tools and materials. Even in peace-time a small amount 
ihonld accompany each detached body in order to sccnstom officers 
and men to their care, and to ensure Engineers being, nnder all «>• 
Oitnatancet, avulable for work. To send a body of Engineers to a war 
without tools is as anomalons as to send Artilleiy withont gnns, or 
Cavalry wiUiont horses, or Infantry withont bayonets. 

The unit of the Corps for all work should be the Troop or Com- 
pany. In certain stations three or fonr might be collected ; and there 
it wonld he advisable to combine them temporarily, and form a so-called 
Battalion or Be^ment under a Commanding Officer, with, perhaps, a 
Uajor and an Adjutant. Thin wonld ensnre nnifonnity in system and 
improve disdpUne. But care should be taken to keep up the reipon- 
tibility of all officers, and even non-eommUsioned officers, down to the 
tmailest subdivision ; so that, when detached, as must be the case in 
those in command wonld be accustomed to the situation, and 
We no difficulty in carrying out the work that they had to do. 

Our regalar Engineers wonld, according to my suggestions, consist 
of (1) Troops for Pontoon and Telegraph work, organised as at 
present ; (2) Field Companies, to accompany In&ntry, and occasion- 
itily Cavalry, in the advance of a moving army, organised as I have 
explained ; (3) Garrison Companies, for sieges, and to garrison fortified 
places, or for campugn works, organised as at present, hut their esta- 
blislmiMit and equipment carefully detailed for peace and war, and a 
proportion of their peace equipment always with them; and (4) , 
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&>8(uil Gompuuss, mch u SarTeT, SnfaoiAriiiB Miniiv, yiy^ PoctiJ 
Telegi^ih, ocgsnised u from time to time m^y be thought oo&TOiient, 
but their eatebHahment ftnd equipment Mi dovn m in the case of the 
OnnisoD Gompenies. 

The Yolnnteer Engineon, and an; Militia Engineere that may 
hereafter be weed should be oi^ianised, I think, in BattalionB <>£ four 
Companiee, two of which ihould be IWd and two Oairison CompanieB. 
So that, on the ontbresk of a graat war, entailing their embodiment, 
the Field Companies might be sent at once to take their place in Amj 
Corps raised for home defenoe, and the Gairison Companiee sent to 
the fbrbesses. The model for tiiese Companiee shonld be thoea of 
the Bojal Engineen. Bj this STstem tlie emplojrment of die Udd 
Officers of Toliuiteer Engineers conld be r^nlated, as it wonld be an 
anconaly to place an untrained Volimteer in a posifaon where by his 
superior lank he wonid command all the Boyal Engineers in the same 
fierce. With regard, too, to the fact th^ for the whole British Army 
there is only one Pontoon TrjiiD (120 yards of bridge), or bairiy 
enough to fToea a small river like the Thames at Windsor, and that 
pontoons of some kind are an ahtohiU n«e«gtih/ for any moving army,* it 
would be well if two or three Yolnnteer Pontoon Trains wrae orgaauaed 
in the country on the model of the B^nlar one, Ooremment sapfdying 
the pontoons and other eqaipment, and the Tolant«ers the men snd 
hones. 

I have not, in my snggestians, specified number*, because I concrare 
it to be Uie bnsiDess of the Statesmen of a conntry to establish the 
number of troops considered sufficient to uphold her honour and main- 
tain her policy ; to the Soldier being lefl questions of organisation and 
management. Bat, tbe principle having been eetabh'shed of creating 
an economical, and at ttie same time sofficiently lai^ army by the 
system of short service and reserves, I may remark here that all 
attempts to re-organise the Boyal Engineers will prove useless, nnless 
men and horses are forthcoming to enable Troops and Companies of 
war itrength to be made oat of onr present weak peace establishment. 
And a system should be elaborated by which Beserve men might know 
where they were to report in case of mobilisation, and officers ooB- 
manding know where they wonId have to look to complete their cadres | 
and get at all the necessary stores. 

Let as see how, on the outbreak of war, our proposed organiasp 
tion is capable of performing the duties required of it. The En^neer 
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Staff for the anny coald b« sopplied at once by the Inspector •Qflneml, 
vho would L&Te a &r more intimate knowledge of the Corps tbam ha 
can have at present ; and, their diatribation being his special busi- 
ness, would Icnow where most easily to find those beat fitted to fill 
each required sitnation. The Field Companies could supply the first 
contingent to sail; and, with the Pontoon and Telegraph Troops, which 
■re also always ready, conid (as far aa they go) undertake the duties 
that I have indicated above, nnder the head A,yix., bridging, field fortifi- 
cation, pioneering, and telegraphy. Behind the Field would come the 
Qarrison and Submarine Mining Companies, who would be available 
either for the defence of our forts and harbours, or to nndertake any 
protracted work, such as a siege in an enemy's country. When sent 
vrith a field army, and not employed at a siege, the Garrison Com. 
panies would be available for works under head C. In this case they 
iTonld, probably, be temporarily attached to the Officer Commanding 
the Line of Communications. In addition to these there would be the 
Postal Telegraph Companies, who coold sapply an organisation to 
keep the advancing army in commnnication with its base, and the 
Surrey Companies to supply what sarreyors and printeia were reqnired. 
Finally, the Department of Works could find well qualified officers 
ind foremen to execute the necessaiy works in rear of the army, which 
I have detailed nnder liead 0, and called Campaign Works. The De- 
partment would also carry on its nsnal duty, aa well aa any 
special works incidental to the occasion, in the variona garrisona and 
brtreeses, &o., nnder the orders of the General Officer intmsted with 
their deface. 

To back the oi^tmiaation which I have described, and whii^ would 
be available for an enemy's countty, and for the Goloniea as well as 
for England, there are the Anxiliaiy Engineers to assist in oor home 
defeuce. 

Engineers, enlisted as they are from the artisan class, are perhaps 
more than any other troops conganial to the English character and 
English race. While, however, they have some good qualitiea, they 
also have their &ulte. By their energy and valour they gained a name 
ia the Feninsnia, and they kept it in the Crimea. But they are apt 
to be too confident in their own powers. Let us remember that the 
manner of war is changed ; that organisation and rapidity are more 
oecessary now than they were then. And let us endeavour to gain 
that rapidity, not by an attempt to imitate unnetMsarilT/ Cavalry or 
Artillery, but by rendering a portion of oor force sufficiently ' mobile ' 
to keep up with an advanced guard of all arms ; by taking oare that 
every reqnired tool is ia its place — ^not a nail wanting — at the hoar of 
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need ; and by baving oEGcera and men tlioroiigbly trained and effident 
for their work. 

Thus may we hope to emulate, perhaps even to Barpass, the deeds 
of those who have gone before ua ; and so to act in the day of htttde 
that the army and tJie people of England shall not have reason to be 
ashamed of their Engineers. 

K.H. 
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APPENDIX A. 



COMPANY OF ROYAL MILITARY ARTIFICERS AS CON- 
STITUTED BY THE ROYAL WARRANT OP OCTOBER 10, 

1787. 

1 Sergraat-Major . 
3 SmgeantB 

2 Driunmera , 
12 Oupenten (PriratcB) 
lOMasooi 
10 BricUsyan 

6 Smiths 
SWheelen 

SKincn 
aPaiDter* 
2CiMpeR 

3 CoUu Makers 
SOLabonren 

Total— 8 N.<C. Officen, 2 Bmmmen, and 90 Frirates - 100. 
Koie — WorUng pay, not eiceeding Od. a day, was allowed to each H.-C. Officer 
sod m an for the daja actiullj emplojed on the vorka. 



APPENDIX B. 



COMPANY OF ROYAL MILITARY ARTIFICERS BY 
WARRANT OF 1806. 
*t Snb-LientsDaDt, at &«. sdaj. 



5 OoiporaU. 
■in SMond-Coiponli, at 1*. 9d. a daj. 
30 CaipaDtors (iacladiiig 1 Top Sawjen), 
18 Mayers } '■«=1™*'"8 Slaten, Ulere, and Plwlawrt. 
to Smiths. 
lOHusrs. 

4 Wbeelen. 

i Collar Blnken. 

SCoopera. 

2Bimt«n. 

4 Dmnunen. 
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APPENDIX C. 



OOMPiSr OP EOYAL MILITARY ARTIFIOBRS, OR ROTAL 
SAPPERS AND MISERS, IN 1811, 1812, isu 1813. 



1 Sab-LiemenaDt. 








fl Corporals. 




6 SecoDii-Corpomla. 










H.B. The mnk of Com- 


ID M&Bons. 


pmj SwgeMt-M^or wh 


6 BricUflVera. 




4 Smiths. 




2Whe.le™. 




2ColUiMake». 




1 Coopar. 




30 MiDsn. 
69 





BSTABLISHMENr OP COBPa, IBll. 



4 Adj'otanta (nsrer made). 
4 S«tg«iint-Mtyo»i. 
4 QnaTMrniftstei-Bert^nti. 
1 Dnim-MiiJOT, 
32 8nb-IJeuteiiBnU. 
160 Sergsanta. 
ISO COrpor&la. 
160 Secoad-Corponli. 
06 Drammeia. 
2,240 Privatei. 



Eidiuira of tiie M&lttw MiliUi? AitiOcen. 
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APPENDIX D. 



WAR STRENGTH OF A COMPANY OF ROYAL ENGINEERS 
IN 1870-1. 



6 8aige»nU.* 

8 Corponls. 

6 Seeoad-Corponls. 

2Biiglan 



• Seit—OlM ScOgtUlt hM HMD 

the nuk of CompaiiT SoiMaiit- 
MajoTt Aud uiother tAftt of Osn- 
panv QiLHtMmuteT - SOMUit, 
1S7S. 



3 WhselvtigbU. 

1 Coopar, 
SBuatsn. 
STukra. 

3 CdUbi Utken or 8ho«nsk«n. 

aOWki. 

IPrioUr. 

2 Tsl^nphiitL 
1 Fhotognphar. 

lOMinui. 

Total— Jt OfflMM, 120 N.-C. OIBtws mai nifrntw. 



and 2 pack Aoiiiuk (with pock »addlef) provided b^ tin p 
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APPENDIX E. 



SUMMARY OF THE VARIOUS DETACHMENTS AND 
BODIES OF OEBMAN TECHNICAL TROOPS EMBODIED 
DUBINO THE CAMPAIGN OF 1870-71, EXCLUSIVE OF 



I.— KINGDOH OF PBUSSIA. 



5 ofScen. 
1 madical offlcar. 
212 msD (inelodiiig loldien of the Tniu). 

3 vsggoni ( 1 ofBcen' equipment vsggoa, 1 tod 
mggaa, a.oA I powder waggon). 

ioffleei*. 
I madieal otBcei. 
200 men (N:B. SOoftlii "' ' 



(3) 12 complete Puntooo 
colomiu (not stUched 
to c«mp«Diea), hiring 



compuiim WMB molmi» 
. JO pronded with the nme sqnipmeiit in boM 
nnd waggon* u the Field Kddmi conpsmn)- 

2 Engineer olBeeral „ . . 

3 Train ofOcers 1 

I mediol officer J* in duuge. 
1 pt^mMter J 



(4) 12 Light Field Bridge 
Tmia (each nttacbed 
to one of tlie ileld 
Pioneer companies of 
an Anttj Corpe). 

(6) 13 intrenching colnmnB 
(each attached to one 
of the field Mmpaniea 
of an Ann; Corp*). 



2 Traill officen. 
51 men. 
SThorwa. 
IS waggonB. with mat«riali tax sbont 5 
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TiLtaura Dmcmmrr. 

3 Ewinsn offleani. 

1 mvojeftl offlcer, 

1 Add ulsgnpb impcetor. 

S ft«ld telsgn^ darks. 



(7) ft Etapptn Td^raph de- 
bukmenti, haTingMch 
(Each diTidMi into two 
Mclions, Tiz. lit Bee- 
tion fw new irork, and 
■action for reeoiutToc- 
tioo). 



Tblbo&aps Dxtachviikt. 

1 Engineer officer. 

2 tslsgisph inapscton. 

10 eletka. 

41 pionaera ftod loMiflra of Ibe Train. 

11 telegrnph vorknien. 



Tdeffmpk Traiit. 



(9) Torpado d«tMb- 



BULWIT COHFAVT. 

3 lofantiy officefe. 
' "" " rnoar otRcer. 

(Indnding 7S pionMn). 



isa 



2 w»g 



Tecittieai Sailway Stuff, 



Corpa of lalMnren, raffing in unmlier. 



6 Enginaai and Kami ofBcen. 
SO pionMra. 
10 EsiloTa. 

Working ^artiea anppUed bj the Ganuou Fiodmi 
ccimpuiias and the Narj. 



2 Engine 



licsl ofltcer. 
Mpionaars. 
27 aajlara. 
6 honei. 



fbyCoOglc 



(10) Balloon deUduneDt 

(11) Field Photognphic 



U.— KINGDOM OF BAVARIA. 



18 offlnn. 
1 mcdii^l officfT. 
703 men, inclvdiag driireni. 
StS homes. 
18 waggoBi (tnctudiDf 2 bridge tqnipments of IS 

Tiggroi««ch,2piomereqiiipmBDt*Q'4 — 

each, 1 tolegraph equipment of 3 i" 
N.B. In SqiUmW 1B70 t bndga aqai 
IS waggons vaa added to ead Field £ 
dividon. 



(b) 1 Etappen TeUgnph 



20 waggona (inaliidiiig 3 |Honeer eqnipmanta of 4 

aach, 2 amet and minor ■yip'^'t*-, 

I mithiM; nniiig togathw 6 rnggons). 



I pioneer e^nipmeDt). 



12 ofBcen 
62 men. 
12 home, 
a waggoi 



(S) I Bailmj detochmeiit. 



Bjlilitat Cukfutt. 
4 Engineer officem. 



Tcekmcal BMitiag S 
1 direckir. 

IT oAeerB and atatjon-mutan. 
20 foremen. 
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III.— KINBDOM OF SAXONY. 



(1) 3 field piocwei compuiiai. 
(3) 1 poDtMin eolnmn. 

(3) 1 ugbt field bridge-train, 

(4) 1 intTtnching colnmn. 



OrgBiiiMd like thePnuBian. 



IV. -KINGDOM OP WUBTEMBUBO. 



I^ODMF corps. 
I piooeeTeompanyand 
1 upper companj, 
with bridge-tTMD aiid 
inlmnduDg eolamn). 



(2) Field Telegraph detach- 
■nent (Attubedtothe 
FioDeer corps.) 



2 officers. 

1 tal^niph iospeetor. 

6 tetegTKphisU. 
40 mea (ioeludiiig Traio aoldien). 
31 horses. 



(3) GuriMD Eo^Deer 



v.— QEAND-DUOHY OF BADEN. 



(1)1 field piooeer [pontoon eompuij). 



Oig&nised, in goDBnl, like the Pnunan. 



VI.— GEAN&DUCHY OF HBS8E. 



1 ^oneec companj (irilh 
U^t field bridge- 
tnin). 



la (indnditig 13 bridge-Trun waggon*). 
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APPENDIX F. 



ROYAL EN'OISEERS.— POSTOOS TEOOP. 



DETAIL OF ONE PONTOON TROOP, WAE ESTABUSHMENI. 
(Ai au/ionttd bg Army Grtwiart ^ 18TS.) 



»»,».„ 


Bonn, iaiuaaj, uid Saxmm 


«^ 




Ko. 


HOBasa. 




CUUUAOBS. ^^ 

Fo^ . . 1 

Offlco . . 1 

Wagnms Pontoon . 2» 

TrtrtU . i 


M«jnr (director of bridg 

iDg). . . 

Capbun, Auiit&iit 
lisnteoanU, Auiitant 
QnartgniiuMl 


1 
1 


Biding. 

Offieere 

Staff-Sargeanu . 
Non.-Com. Officers 


Ko. 

•18 

2 

12 


fiiifgeoD 


1 


Farriflr . . 


1 


Score . . i 


\eUntMTj Surgeon 


1 


Sboeiog Smitha . 


2 


~ 




9 


Trompelera 

Spart. . . 


2 


■L 


NoK-ooionuioiiKi Off 


(SB8 




38 


AmncBss' Tools. 


Troop 8erge«it-M»ior 


1 


I>Taiight. 






Tnwp Qiiart«rmaatec 
Sageant . 


1 


Pontoon . 


110 


FuPiiBii' . . „ I 
Painters' ■ . I 


SergwDt< . 
lat CorporaU 




10 


Tr»«le . 


24 


Smilh.', O^.S.. with 




12 


Waggons Store 


30 


88-lb. rice . KM 1 


2iid Corporals 
Poatoniew . 




12 


Offic* 








100 


FoPg. . 


n 


TooU,Bhoeing,inle«ther 


Driren 




150 


Spu« . . . 


24 


caae. . arta 4 






2 






Whe«Ier«- aad s>ddl>- 






Totnl honea 


246 


tne makers . aeU I 


Abtktiers 








Whitworth atocka and 
die-, li" to r. with 


FMTier and Carriiigi 








tray . . . sau 1 


Smith , . 
SpTgeaDt Artificer 


1 
1 


Saddlbbt Sara. 




MATEBliM TOE HWAIW. 


Coiporsl Artificer. 
Shoaiiut Kid Carriagi 


3 


Offlcerf . . . 
NoD.-com. officera- . 


8t 
20 


CBipenlow" .■, 
ColWmakera' 


Smitha . 


a 
















Wwelara . . 


4 


HiBlI«8S. 
















Double aela, vheel, 




and 


Tobd . 


322 


R.E. pattern. . 


104 


■WhceUr*' . 



t Tha Vcterlpu; Buigeoa prgrldra bl 
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APPENDIX G. 



ROYAL ENGINEERS. 



TAIL OP ONE TELEGRAPH TB 
ESTABLISHMENT. 

[Am aalioriied by Army Circulan of 1 







HoTMi, Baddlnr, 






jom™ '. 



Total HoiHi 



SiDDLinT Sm. 



lpilTi(ep[«|«tr. 



j YMerlnu? Sutkobi pnrrUe 
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APPENBK H. 



HOTAL EKQINEEas. 



DETAIL OP ONI! OOMFABT AHD FIELD PARK, 

WIS ESTABLISHMBNT. 

( J« atHontd bff Jnng Oireitlan ^1875.) 



0^^.. 


1 


1 


1 


-^rktST' 


I 

1 


1 

1 


f 






Hajor . . 


T 
1»- 


z 


ii 


Hon»E». 

Offloen . . . 
Mon-CoDuOOIogn. 

SK": ; 

Total . . 
/QflienaSeTTice 

li^r. : : 

Total Hanet . 

BiDDiDT. am. 

Offlaem- . 
Nan.Can.Omwr.'. 
PHik Saddle, KU . 

Doobla kCi, wheel 
ILB. pattern 


10 


" 




: 


KoR-GoionanoRiD 
oreicmm md II d. 

SSL: ■ 
S"":i: 

WheelinlghU 4 


1 




Sim 
Paloten, ai ap- 
proredllttaJime, 

1W7, M(BD«>.] 
WIS . . . 










■ 




4« 


4I> 


t» 




Tailon . * 
tollannalieri 

a.au . . S 

PriDtCT . 1 

Qoanriiiai M. 

Bugltn . 

Spam Ken, BUmen. 

Total . . 


' 


1 


11 




Baddle-lrw \ 
aid Car- 



iD piiTate propart)'. 
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APPENDIX J 



ESTABLISHMENT OF ROTAL ENOIHEEB COMPANIES AS 
PER ABMT ESTIMATES OP 1876. 



IS^ 



8erg«vtt-Mqon 

.Seiguiit-Miqtsa ai dtAa 
^^ [QtMrtarmuter-SergeuitB lU cletki . 

H u u I Seigeuita u clacks 

■asS SoiMiie-Maion u Foremsn of 

|||i WMki 

%& QnaTtermuter-SeTgeuita u Fote- 

§& muofWoib . . . . 

VSereeacta as FarBmaii of Works 

SargakDt-Major aa Inatmclor • 

SiLDdMaoMr 

QoactennBateT Seigeastt .... 
tSergaanU Inatmctora . . . ■ 
i8«iseatit* lutnetAn of VolnntMn . 

iDrill Sergeants 

fSergMDtB Initnutot of Moaketc; 

Boglo-MajoF 

{Armonrar-Scigeuit 

Compos; SttgMCit'H^on 
(Seigeuit Cook 

Serge&nta 

(Baod S«Tg«uit 

TrnmpetB and Bnglen .... 



Total Non-Commiwioned OiEeert, && 



CoFponlt 

JCorponli u VolaiitMr Instrnetora 
2nd Corporala .... 
Sappara and Miners . 



Total Bank and File 
Total all lanki 



2 9ft 

2 91 

* H 

2 9| 

3 sX 
2 n 
2 9| 



I Tbng iDsn mslirs ipsdil, dt deputma 
TliB ottun nealn warUoB p>j wIwd < 
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APPENDIX J {continued). 

ESTABLISHMENT OF BOTAL ENGINEEB TBOOPS AS FBI 
ARMT ESTIUATES OF 1876. 



Aetiug A^ntant 

Riding HtitaT 

Vetaiinaij finrgeooi 

* Total O&cen .... 

Saifewit-U^or 

CluBTtenntsUi-SergBitDt .... 
Slmff Farrier and Carriiige Smith Uqor 
Tnwp StrgB&Qt-UsjOn .... 

8«lgauit FarHers and Shoeing Smiths 
Seigeant Artificer* 

Trumpeten and BugUn .... 

Total Hon-ConiniiuioDed Offlc«n, &c. 

Corporal AttiAeen 

Shoeing Smiths 

Collar Maken 

Wheelrrs 

Artificeia 

Corporal! 

2Dd CorportkU 

Total Bank and file 

Total Dumber* .... 



* Thii u exoloilT* ol the nfalK ollloen sbo u 
Hone at 111* abon itcalTe TorklDg pij. 
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APPENDIX J (conHnued). 



DISTRIBDTION OF EOTAL ENGINEBB TROOPS AND 
COMPAlflES, DKOEMBEE 1876. 



Oumpur 


SUtkm 


Offlnm 


CompMU 


SUUaii 


OflUm 


ATraofi 


[Ald«nbdtftC!h>Uiut| 


ilSfc 


airtComp. 


IWU . . .] 


iESi. 


BTroop 


I AldenhnC . . J 


;£•£ 


land Comp. 
(O.P.0.TaL) 


1 LondoD . 






!S& 


CTMop 

lit Coup. 


ShonHtdlffs . .j 


ifK. 


iSrdComp. 
MthOrap. 


CorkHdTbonr 






1 c»rt 


tth Conp. 
(Babmume 


Cl»tt»m . . .j 
Qllnmltar . . . j 




KthComp. 
sm Comp. 
MttComp. 
MthComp. 


AldentaoC. 
IPortBDonU* 


Ubil- 




1 Cs"l.'" 
ICb^ 


Minen) 


1 ' 


(Snlt. Mknlns) 










IthOMju 


PartBDcmth . .{ 


iC«pt. 


MlhComp. 


Olbrtllar . 






!£ 


Ith C«np. 


Hjt . ... 


1^1 


SOU. Comp. 


ChaUiun . 






!ffi. 


TthComp. 


C^ of Good Ham . 


ISIS. 


HMComp. 


ChUkam . 






;ai. 


WhOomp. 


Olbnltw . . . 


iS^ 


RlDdCimip. 

asrtcotip. 

(Snh. Mlnlag) 


Bernndi . 






SffiL. 


HUOomp. 


oi-r™ . . . 


i& 


1 Dsvonport, Cor 


.nd 




IHhCoDip. 


Barnnib . . .( 


lLl£.U. 


UthComp. 
(Q.P.O. Td.) 


)li™ioh . 






ICpt. 


llUlOTOp. 


Benoiute . . .{ 


IC»pt. 


MJhC™p. 


1 






ICpt. 


irttaccmp. 




au^ 


(DepM) 


JCbUHun , 






ILlODt. 


(Bamjf' 


}lnv«^»»]I^| 


ICpL 
»Lleul«. 


WthOomp. 
(D«P«) 


)cittU»m 






!Si 


HChDanip. 

(BOITBJ) 


[OifortuidPlyinogtli] 


ICBpt 


a7th Comp. 

(Depa*) 


fOh.Uu»,. 






Iffi 


ISthComp. 


Lonaoa . . .j 


la 


<DapM) ' 


)ch.th™. 






!a 


ItthCoDip. 

i;u.c«np. 
inhODop. 


1 finding . . .[ 
CBingh . . .j 
Co^Huboor . .j 


!0»p«. 


SflOiOmp. 
MtliComp. 
(WComp. 


}CbMIwa . 
CbMXMU . 
Roorkn, India 






1B& 

lUeot. 


'Ti^f" 


}aunbnr^ . .| 


{ffi-u. 


and Comp. 


B«igidon.liid 






IC^ 


lOthComp. 


J Portmoath. ordBcd J 


ICpt, 


UtdGomp. 


Kliki».Inai» 






ICpL 



^Dcm In Kiuluid, iiltb 1 Hijon, 1 CftjiUln, ■ 

Btntaa Compiuiln abroad, vltb IB Ciptalci aud 31 UtDisna; 
Bumj Companiw In Eocliod, with t Caplalni and B Llcul«i 
BDtmaifno Mining Companlea at homB ajid abroad, with ^ Ci 
a.P.0. Tilegra^ Companlei In Englazid, vltb 1 Major, ] C>i 
Total~l Xroopa, tf COmpuls, > Msjon, M Captain*, 
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APPENDIX K. 



EXTRACTS FROM THE QUEETTS BEGULATIONS. 
aEcnoN V. 



Param^ 47.— The InipseUiivOenenlofFoTtifleatioiis, whoiaiitotli* Dinetorof 
Wodi, II to be DonBidsrsd u a Geaerol OfBcei on Ihe Staff of the umy, holding the 
poiition of a Divilional Oenersl u ngnrds the Corps of Boyal BoginKn, at the 
mns time that he condueu ths department connected with Miiitarj Bnginearing, 
FoitiflcatkKU, Btumckii and other vorka. 

PivagrapHi. The Inspector-Genemlof Fortificationi will adnw theCommaBdK- 
in-Chiaf on all quntiooa relating to the emplorment nod technical iaitmecJau of tha 
BoTkl Engineera ; And will submit U> bim all geneml arnogaments lelatiag to tba 
diatribntion both of the officen and men of the Corps. He is empowetid to mike 
his inapeetioaB, and anbmit cecommendationi regarding the Corpe at anch ttmea at he 
may think proper. 

Paragrapk -ig.—Subiect to the gen«r»3 sinwrriaion of the Inapecton-Oenenl of 
the two Corps, and to their leEponnbilit^ to the Commander-in-Chief m oommanding 
cfficere of corps, for the militarj diuipline of the officen and men nnder their 
aommnnd, the oScere cummanding Royal Artillerj' and Bo;iil Bjigineen an fnither 
ehaiged with the following epccisl dutica, via. : 

(a) The officer commaading the Rojal Artillery in a diatriet of itatioo >■ 

charged with the care and prMerratiun in a atate of efficiaocy of the 

armamsnta monnt«d in fortreesea. and of all gnna, ammnnitJon, and 

artillery matirul in cha^e of the officera and men onder hii <ttdHi. 

He will pnt forward, in the preacribed manaer, RMjutaitiaQi for keapag 

thaM armamenU and atorea np to the regulated proportions. At fbnign 

atatione th« inapeetors of warlike lUrea ij nndar tha ordars of the efflMT 

eominanding Royal Artillery in regard to hia datiee aa ioBpeetor. 

(A) The CommandiQg Royal Enf^neer ia reaponaible for ths snperintendaiM lad 

charge of the landa, works, roads, fbibiic of nilitaiy biuldinga, andivo- 

party of the War Department within hia diatriet; alao for the aOaellt 

dinction and control of the profeaaional dntin aasigned to ths Cwpa 

of Royal Engioeera, euih as the oonduct of angineeiing oparation* at Mfas, 

the saperintecdence and execution of all field worls, the working anailga- 

menta of all permaoeDt military telegrafii stations, electric and ^Mal, as 

well as UiR conitmetion of military telegraphs ; and for mining, bridging, 

the making of snrveys, and such other militair engineering dnliat at tha 

general officer nndar whom he is serring may direct. 

Paragraph GO. — In addition to the dntiei which devolTS separately os ths dBeera 

comma^ing the Artillery and Enpnners, thsae officers ore conjointly leipoMible for 

the Artillery and Engineer arrangements appertaining to the attack and dabnot of 

fortified pUio^. Ths intimate connection that oxista between the Artilleiy and 

Engic Mr branches of the aerrice renders naceMory the most cordial eo-oparation ea th« 

part of tha officen in command, 
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Paroffrapk 5i.- WlBO piqscU for attack and defniM, or for attRiBtimiB to 
uistiag dtf«iitive letteriwi of aniumeDts ate being prepared, the conuauiding 
(IBcen of Artillery and Engineeis should coDsult tt^ther and jointly consider the 
cbaractar, poaition. and relative importance of the i^nsiie or defeDsiva batteri««, 
tit nninber and nature of ths gtmi, their direcdoD of fira, the aonber of traveraec, 
lad positioa aad size of mogiuiDeH, ahell rooms, B.ui other buildings required for 
vtiUerj purpoeea. It irill be the duCj of the Engineer to design the batteries to 
meet aa &r as circamstancrs irill admit, the requirements of the ArtilletTmas. Should 
ibor* 1>« diffeience of opbion, any remarks -vhich the Commandiog Officer of Aitilleij 
Daj hara to offer upon the subject ahoold accompany the plan vhen transmitted 
Gir approT&l. 

Paragraph 52^-When it ia neceagarf to make proposals rsspecUog nsv wma- 
Benta, or changss in existing armaments, the CommandiDg Officer of Artillery and 
Bflgincem irill prepare a joint report, which, with illustrative plans, will be for- 
Tuded through the Qeneral Officer commanding to the AdjatAat-GeneiBl for sub- 
missioii to the Commander-in-Chief and SecrelATf of State for War. Such report is 
to be he&ded with a etatemsnt of the number and cature of the guns in the work 
uder coDBideration, aa also an ontUne of the work iteelii if it be not too large tni 
Csmpldx in form. Whenever any guns are monnted in the defences upon local 
inthority. a report of the dreumstances is to be made b; the Qeaertil or otber officer 
(ommandiiig to the Ai^ulant-Oeneral for the information of the Commander-in-Chief 
ted the 9e^ecar; of State for War; and, except under very special circumstances, 
bilbre gfBDS are demanded from store to be taken over b; the Royal Artillery for the 
porpoaa of being moanted, the nanction of the Secreton of State for War uid the 
Commander-in-Chief ia to be applied for through the Aijutanl-OeDets). 



fbyCoOglc 



fbyCoOglc 



PAPER XV. 



PBIZE ESSAY, 1881. 



Bt Lddt. B. da OofllA FOBTIB, B.E. 



'¥AEFAEE AGAINST raCITILISED RACES"-, OE, HOW 
TO FIGHT GREATLY SUPERIOR FORCES OF AN 
, nNGIVIlISED AND BADLY-ARMED ENEMY.' 



It has been asserted that the art of war is an exact science in which, 
when bU the oonditions are foreknown, the r^nlt may be predicted. 
As an abstract theoiy this may be tme ; in practice it is absolntely 
false. AU the conditions never can be known, and even when they 
are so, each problem may present as many solntionB as an equation of 
1 high degree. Bnt if, in ordinary civilised warfiue, the oonditions 
ut BO mnoh sarronnded with nnoertainty, how cLnch more bo is it tiie 
case in savi^ warfare. To attempt to rednce to role the campaigns 
that have been, and yet may be, carried on against our namerona 
naoiviliBed neighbours, woald prove a hopeless task. Each new oam- 
[ftign as it is fonght exposes to our gaze a new form of war&re, and 
Qie experience gained by onr predeoessora is bat partially applicable 
to oarselvee. The strategy of an Afghan campaign mnst differ &om 
ftat of a New Zealand war; the tactios fitted for the bneh fighting of 
Ashiuiti would not be snit&ble for the open plains of Ulnndi. Bach 
ampcugn that we have fonght has a character all its own. The 
pecnliar conditionB in every case have prodnced special features in 
each expedition ; and aa it has been in the past, so nndonbtodly will it 
be in the future. 

Bat mnch as onr past savage wars may differ &om each other, 
tiiere are certaia points of common reaemblance. Certain main 
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principles nm through thent all, which may serve as gnidea in fiitaie 
cases. These it may be worth while to note, to underline, aa it were, 
and bring into proper prominence. It is not possible to hope to cany 
on campaigns hy role. The individual gemos of the oommandv most 
be called into play, a genioa which, while willing to learn &om the 
past experience of others, has snfficient initiative to deal with new 
cases as they arise. Every writer on the art of wiur most therefore be 
content to draw attention merely to those fondamental principles which 
apply to the class of ounpaigns be is considering. Where, leaving 
general principles, he proceeds to special cases, he most remember that 
his examples only apply where the conditions are similar. 

In the following pages, therefore, I intend chiefly to deal with first 
principles as far as they can be dednoed. from actnal experience. In 
quoting examples, it wiU be fonnd that I shall draw largely bom 
the late Zala campaign, and I shall do so for several reaaons. In the 
first place, that is the only experience I have had of aotoal warfare, 
and I believe that one example drawn from what one has seen is often 
worth many called from books. In the second place, I bebeve that 
when the sabject for this essay was determined on, the Znln war, and 
expeditions like it, were in the thonghte of those who had to make the 
selection. Bnt, while taking many examples &om that campaign, I do 
not intend by any means to confine myself to it. I shall have occasum 
to mention frequently the wars in New Zealand, Abysaiuia, Ashanti, 
and Afghanistan. These all teach valuable lessons, and mnch that is 
osefol may be drawn from them. 

The fiist point to whicb I wish to draw attention is that, notwith- 
standing the peculiar ooiiditions of campaigns in sava^ countries, 
many of the ordinary rales of warfare do still apply in the majority 
of oases. As an example I will take the line of oommumcation with 
the base of operations. 

It is a well-known rule of war that an army working on a fionf 
parallel to ite line of conunanicE^on with ite base is in a very disad- 
vantageous position.* Now, at the commencement of the Zulu irar 
the 3rd column, under Col. Qlyn, was stationed at Helpmakaar and 
Rorke's Drift, preparatory to an advance vtd the line Isandhlvsna, 
Isepeai, Ulnndi. Ite ultimate base was Dorban, with which it com' 
mnnicated by the line Helpmakaar, Qreytown, MaritEboi^, Durban. 
From Dnrban to Oreytown this line lay at a considerable distance 
from the frontier, and its exposed Sank was protected by the IbI 
column on the Lower Tngela, the 2nd column at the Middle DiiH, 

• Hamlsj'e Opcniim4 nf War, Put IIL, chif. ii. 
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ind the 1x>rder ^nard aJtmg tlie line of the Tagela. Above Qrajtown, , 
however, it approached the Zulu border, and from thenoe to Helpma- 
kaar, tan parallel to it at a distance of from eight to ten miles from it. 
At any point between these places, for a distance of sizty milee, it was 
exposed to any incuTBions the enemy might choose to make upon it. 
Ofring to the peoaliar nature of tlie war, it was impossible at that time 
to obtun any information as to the Zala movements, and it was 
always possible for them to assemble an " impi " and cross the river 
before any warning ooold be given of their intentions. At first no 
iDconveuience was felt from this danger. The experience of the Old 
Colony War induced everyone to despise the enemy, and to reject as 
impossible the idea of his assoming the offensive. Nor did he do any. 
thing to disturb this delnsion. Conseqaently nnproteoted conroys, 
single companies of in&ntry, and small parties of all kiuds were per. 
petoally moving aloi^ this road without fear of danger. Bnt the 
news of Isandhlwana at once changed all this, and awoke everyone 
tlong the road to a sense of his danger. At Umsiuga was a convoy of 
35 waggons carrying, among other things, the reserve ammunition of 
the column, and guarded by only 34 men. Exposedssitwas toanattack, 
at that time apprehended by everyone, the native drivers took frif^ht 
and bolted ; the convoy could not proceed, and bad the Zulus shown 
the slightest energy, the loss of this ammanition (more than ever 
necessary for the safety of the column after the capture of the camp at 
Isandhlwana) must have ensued. Thirty miles lower down, at the 
Mooi Biver, and within eight miles of the border, was the only com- 
pany of Engineers belonging to the uolunm, and with them was the 
only remaining Engineer pu-k. An attack on this company, as it 
marchali through tlie broken bnsb country between Uooi Biver and 
Umainga, could hardly have failed to be successfal. Two marches 
lower down, at Qreytown, were two companies of the 4th King's Own, 
who also had this dangerous road to traverse. Col. Bray, C.B., the 
officer commanding at Umsinga, called up the Engineers and the 4th 
King's Own to his assistance, and at the same time issued an order 
that the road should be considered closed thereafter, and that all con- 
voys arriving from Maritzbnrg should take the Ladysmith road, which, 
&om its distance inland, was &r safer. In drawing attention to these 
facts I am far from wishing to criticise those who chose the Qreytown 
road as a line of oommnnioalion. There were many reasons, I am 
aware, why this line was the most convenient as a mere road by which 
to bring supplies to Borke's Drift, the point at which the CFOSsing into 
Znlulandwas to be made. I wish, however, to point out that even in 
uvage waifure any departure from the ordinary mles may fret^ueatly 
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entail grare dangera, and that before determiiung on aaok a departure 
it is well to consider what those dangers may be. CJrcamstances may, 
of oonrse, compel as to do that which of onr own free willa we wonld 
not do, or manifest advantages to be guned may indoce ui to incur 
some little risk Tolnntarily. At the same time it is hot right to 
remember that most of the fundamental mlee of war&re are as appli- 
cable to a Zala or an Ashanti expedition as to a European war. If 
we fiod it necessary or advisable to break those roles we can only do 
BO at a certain appreciable risk, and before doing so we shonld take 
that risk into our calcnlations. 

Fbiiubt Basx. 

The first reqnisite before commencing a campaign must be the 
provision of a safe baae of operations. Am an ordinary rale, in all 
expeditions of the natnre nnder consideration, this will be firmed at 
the port of dlBembarkation, as Annesley Bay in the Abyssinian, Cape 
Ooast Gaetle in the Ashanti, and Darban in the Znla expeditions. 
Sometimes, it is tme, a new base may be formed farther np oonntry 
before commencing actual hostilitiee, as, for instance, Dundee and 
Conference Hill before the advance to Ulandi. Bnt owing to the 
fact that every expedition sent from England most proceed by sea, 
the place of disembarkation natnrally points iteelf ont as a primary 
base. There all men and supplies mnst first of all be sent, and there 
mnst all the staff of a base be maintained ; this fact is of some import- 
ance in determining the amonnt of stores that shonld be sent frith an 
expedition from England. When the troops advance they may bave 
to cat down their transport to a minimum, and consequently they may 
take np country bat a small amonnt of material and supplies. Bnt 
the distance from the home country, at which these wars arc nsnaUy 
fonght, points to the wisdom of having near at hand not only whatii 
certain to be wanted, bnt also much which may be wanted, however 
small the chance of its being required. On this point Colonel Home, 
BE., says: — 'When this country makes war, her base of operations 
mnst be some place beyond the sea, and officers in charge of sacb 
operations as those that fell to my share, woold do well to remember 
that a liberal supply of tools and material costs merely their transport 
or freight to the point of disembarkation.'* I do not intend in tbia 
essay to discuss what stores shonld be sent, least of all what engineer 
stores ; this mast depend greatly upon the natnre of the oonnti^ ip 

* Engineer Operaltmu en Ikt Gold Ooatt, 
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vhich the opentione have to be nndeFtoken ; and bemdes, I nuderatand 
tbe olrject of this easa; to be rather the discnssion of the general 
prinoiplea of etrategj aod taotica to be employed thaa tbe details of 
inganiaation. Here I only point out that the primary base trill be 
tbe point of diBembarkation. It is eaeential, however, that this base 
ihonld be safe from all inroads of the enemy. Sometimes mere dis- 
tanoe from tbe scene of operations is snfficient for this purpose, as was 
the case with Durban and Annesley Bay. But aometimea the enemy't 
proximity will render it necessary to take special preoaa^ns. Tbna 
the first care of Colonel Home in the Ashanti War was to place Gape 
Coast Castle in a state of defence. 

ASTAJCED BlBH. 

When the distance to the scene of operations is otmsiderable the 
formation of an advanced base becomes necessary. This sbonld be 
phoed at or as near tbe frontier as may be, and its organisation 
ahoold be completed before any further movements are attempted. 
In this advanced base are aocamolated snfficient stores to enable the 
army to otarj oat at least those operations that are first decided npon, 
■0 that no check may be subsequently sustained while fresh snpplies 
are being brought up. Here, even more than at the primary base, is it 
necessary to fortify the post, aud render it secure agunst any attempts 
itftheeiiemy^ Thus the hasty entrenchment of Borke's Drift alone 
ehabled Major Chard, T.C., B.E., to make tbe saocessfnl defence by 
which that advanced base was saved the night after Isandhlwana. 
Esd that post fallen, the position of the retreating 3rd colamn would 
have been insecure to the last degree. Its maintenance afibrded a 
reating-place to oar beaten soldiery, and rendered unnecessary a pro- 
longed retreat without supplies. 

PiAS OP Campaign. 

In laying down a plan of campaign for an expeditionary force, the 
greatest difficulty is sometimes felt from the want of a vital point 
it which to strike. The absence of a capital of prime importance to 
the country, the pecnliar nature of the enemy's army, which generally 
makes it quite impassible to ensure driving it before us, prevent the 
Ibnnation of any plan from which rapidly decieive results can be 
hoped. Strategy, in the ordinary sense ck the word, foils as. An 
advance into tbe enemy's country does not necessarily mean the pos- 
Hssion of tbe oouitry in rear of the army. To turn his flank or 
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thnrattm his rear jdaj be attempted, bat for tliese t}is &>e does not 
oare. His flanks are bat the extremities of his line, his rear is merelf 
tbst portioD of his ooonby towards which his faoe does not happen 
to lie tamed. In &ct we have to deal as it were with one of those 
brainless, back-bonelesa aoimala, which may be destroyed, bat caa 
Boarcelf be kiUed. Consider the position of Lord Chelmsford as be 
adranced npon Ulondi. Day after day passed and no oonsidorahle 
body of the enemy was seen ; the army moved on, bat the coontry il 
passed over, except perhaps in the immediate neigh bonrfaood of the 
fiirtified posts established on the line of commonicsi'ionB, at onoe 
relapsed into the enemy's power. It waa trae that oonaiderahle 
damage was done to the enemy's kraals and crops along the line of 
advance, bat the aom total of the injory inflicted was far ^m snScient 
to produce a satisfaotory conclosion to the war. To hare systema- 
tically destroyed tiie oonntry wonld hare required mach time and 
more money. Even the destrnction of the king's kraals at Ulondi 
would hare had bat a small effect apon the nation. And yet till the 
Umraloosi was reached, the betting in the army was that there would 
be no battle there, and without a battle there wonld be no effective 
sitnation on whioh to ring down the cartain. Bat lackily, if strategy 
fails to enanre a snccessfol conclosion to any series of operations that 
may have to be nndertaken, moral force comes into play to sapply the 
accessary * something ' which may lend an aim to oar movem^tfi. 
The one cironmstance which, as a rale, can alone lead to the com- 
mencement of a war snob as we are now discnssing, is the ensteooe of 
a combative and aggressive spirit on the part of the natives. Thii 
■pirit, as experience has always shown, will lead them, sooqpr or later, 
to attack any force that advances into the coontry. Pash a ooloiiui 
into the enemy's territory, and if necessary annoy Itim by baming l>i< 
hats, destroying his kraals, and carrying off his cattle, and a battle is 
. almost snre to resnlt. Arogee, Amoafnl, Ulondi, are all examples of 
this tendency, and the failnre to bring on a combat wonld go &r to 
condemn the war as nnneceasary. 

Granting then, that, notwithstanding the eoemy's power to hsioe 
OB by refaeiag an eaoonnter, a straggle may be counted on, and half 
the battle is already gained. Presnmably oar preparations have been 
made bo as to iaaore sacoeas, and with victory in the fisld the task 
win in many coses be finished, and in all will be partially aocom' 
plished. 

At the ontset, then, we are met with one great difference betvees 
civilised and savage war&.re. In the former the first great reqaisits 
is to know the whereabonts of the enemy's army ; to find it^ attack it) 



fbyCoOglc 



and beat it. In the latter this aetnj has frequently — nay, nraallj — ^no 
fixed whereaboats, and we advance to let it meet oa, acting onTselves 
offensively or defensively iu the actual battle according to oircnm. 
Btances. 

Bnt, agftin, there is thia farther difference. We cannot alwajrs in- 
sure that the advancing army shall cover ihe territory in its rear. We 
cannot tell where the enemy will collect hia men, in front of na, in 
nor, or on a flanlc. Almost entirely independent of lines of commoni- 
cation bis movements are freed from the restraints of oiviliaed armies. 
Were it not for the moral inflnence of which I have already spoken, 
there is nothing to prevent him from leavii^ the army to advance 
while he falls apon ihe settlementa in rear. That experience ahows 
thai this will seldom be done may be tnie, bat the possibility of it 
always exists.* Farther on I shall have some remarks to oSer on the 
defence of the frontier of the colony from which oar operations start 
(1 am taking the asnal cose). Here I will presume th&t the proper 
precantions have been taken. Still we mast remember that it is 
freqnently impossible to protect oar line of commoni cations from 
attack, and that onr advance will not clear the ooantry as we go. 
Are we, then, to be content with merely poshing forward a body of 
troops with the intention of challenging the enemy to Sght as where 
and when he will P Undoubtedly not. Some other and more definite 
object mnst be held in view, in the execution of which we may hope 
to meet and destroy the enemy's army. 

If we turn to the history of pierions wars we shall find that the 
objective has osoally been one of two things, either the king's re«i- 
denoe, or some stronghold which has been prepared by the enemy as 
the final place of resistance. Tbns Coomassie and Ulnndi are types 
of the former, Sekokoni's town of the latter, while Magdala was a 
combination of the two. The vatae of poiatfi like these depends 
chiefly opon moral causes. The kings of savage tribes are the equi* 
valent of the able man of the Teutonic bribes from whom oor modem 
monarchies have arisen. Surronnded with even more than th6 usual 

* The following eitnct from Col. MaUeion's Hiitoru of th» Indian Xatnj/, 
^ol n., p. 134, desciibes a ■omswhat ait&logoiu itato of aakirs, ai occurring along 
tli< enat tntnk road from Calentta to Allahabad. ' On the right the mnnaaCa of th> 
Danapdr garrifon, of the fitli Irre^lar CaTalry, and aabaaqtunClj the mntinoas 
portion of the 32nd Native loliuitiy, uniting themMlvea vith tbe bands of the 
Einwar fSagb, threatflnsd the districts in the nsighbonchood. and sprand conit«ma- 
tion amongst the local authoritjta. Thass malinoua bands oonstitnted the great 
diffieoln of Sir Colin CantpbelL Not tbat thej wen raffldentlr fomidable to check 
> British fbre*. Coold the; haT* bsea fonnd collected, a few qompanies of Europeans 
voaM have anmhilatad them. But aissading over a vast tMCt of coaati;, thej 
Wasaad •toi; diitriet, and thnatened ever/ post.' 
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divinity that doth hedge a king, these chie& geaendly exennse u 
absolute sway OTer the lires, Umbe, and property of their subjects. 
Bat to exact the implicit obedience which erery catire potentate 
r^^ids as his just dae, the king miut inspire avre, physical or super- 
stitions, in the hearts of his sabjeote. Always regarded as the most 
powerful being in that part of the earth, if not in the whole world, 
frequently looked upon aa posseesing dirine attribntea, the native 
sovereign is aecnre so long as he can maintain himself against his 
outer enemies. Should he, however, &il in war, hia patency Tanlsbea 
at once. The man who can protect his snbjeatG from the attacks of 
bis enemiea may be permitted Bome little licence in punishing those 
who have offended him ; bat the chief whose very palace is invaded 
and bnmt, who caonot save his tribe from the destroying hand of a 
foreign foe, cannot expect to exercise the royal privilegee of mnrder 
and tortnre. It is fbr this reason that the capture and deetraotion 
of the king's residence has usnally snffioed at least to alter the charac- 
ter of the war. Some few devoted followers may yet remain firm in 
their sU^iance to their rightfnl lord, but the bulk of the nation will 
at once transfer to the invader that fear upon which their obedience to 
their king was based. The' actnal damage done to the nation by the 
destruction of the king's palace may be small, but the moral effect 
cannot but he great. 

Similarly, the capture of a stronghold prepared beforehand with a 
view to the final struggle, will usnally be well worth the effort made 
to take it. Fortified, perhaps, to the best of their ability, chosen on 
account of its natural atrengtb, and regarded as the final chance of 
safety, after being worsted in the open, its loss must awaken the nativei 
to a sense of the hopelessness of continuing the struggle. 

Here, then, in the absence of any more definite olgective, we have 
the fonndation for the plan of campaign. First, we intend to advance 
well into the interior of the enemy's country, prepared to give or 
accept little wherever we may find the enemy. Secondly, we direct 
our march upon the king's residence, or the chief stronghold of the 
nation, or both, hoping to engage the enemy while on the march to 
either. To theee may be added, thirdly, to do as mnch material 
mischief aa possible to the enemy daring the advance by destroying 
his hnts and crops, and seizing hia oattle. 

Special ol:ijective6 may f reqnendy be found which may prove to 
be of greater importance than those first discussed. Sometimes, also, 
the conditions under which we meet the enemy may lead to a aystem 
of manceuvting more nearly like what we are aoooatomed to in Eoro- 
pean warfare. Thus at the commencement of the Ashanti war the 
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Erat otijeotiTe hdd in view wm to clear the Colony of the tmemfa 
presence. It is neceeaary bere to draw a diBtinctioD between eng^png 
an enemy in his own oonntry and out of it. In the fenner oaae, as I 
have already pointed out, he has practically no lines of oommunioiu 
tion. When, howerer, he has quitted hia own oonntry in order to 
invade one of onr colonies, he is to a certain extent dependent on some 
road by meana of which his anpplieB of ammunition, and it may be 
food also (though frequency he will subsist himself on the coontiy in 
which he is), are brought up. By threatening to cut him off fnaa 
his home his hold npon the invaded territoij will generally be leesened. 
Sooner or later he will fall bock altogether, or at least collect to 
endeavour to drive back the column tbreatening his oonntry. In suob 
a case, then, some elementary form of strategy becomes possible. 

Again, the nature of the country may sometimes assist us in clearing 
it as we advance, and thus enable as to drive the enemy together to 
some place where we may crush him en tTUUse. Thns, in Ashanti, the 
bush was frequently too thick evoi for the natives to traverse it in any 
number, save along certain definite paths. He was thus tied down to 
certain lines of advance, his wheraabonts could be determined, and he 
could be bronght to battle or made to retire. 

In preparing for a campaign against a savage nation, it is veiy 
necessary to learn as much as possible of the habits of the tribe. In 
some oases tite ^leenoe of all power of oombiuation will lead to a series 
of petty a&irs, each decisive so &r as it goes, but no one of them 
leading to the submission of the whole nation. Such was the case in 
New Zealand, where one post after another had to be captured, but 
where battles on a large scale did not take plaoe. In other inirfA" "^ 
we find the nation acting as one army, permanently under arms. 
Ashanti may be taken as an example of this, where the fbroe the enemy 
put in the field was very considerable, and was kept together fiir a 
prolonged period. In this case the enemy's army most depend npon 
some line of communication . It most have some magazine or maga> 
sines &om which it draws its supplies, and a definite plan of operation 
becomes possible. A system such as that of the Zulus is &r more 
difficult to deal with. Cetevrayo had built up a laige, well-disciplined, 
and highly-organised force. His army was not aooustomed, however, 
to keep together for any length of time, and, indeed, his commissariat 
arrangements enfbrced a system of dispersal for suhnstecoe which 
differed only in d^ree fi^nn that of the Fronch army in the Peninsula. 
Orders having been issued for the army to assemble at some assigned 
spot, usuaUy the king's kraal, on a given day, some 20,000 to 30,00Q 
men poured in upon it ftoip all sides at the appointed time. These 
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men bronght with them fimm their knals their arms and amnmnition, 
ftnd anffioient supplies to last them for a few days. AdayortwomfEced 
to brigade and organise the force and go through the costomuy 
religions rites. Then the arm; would start upon its expedition, iritii 
some definite task Bsingned to it ; to attack some given point, or Gg^t 
a battle with a given oolnmn. The purpose acoomplished, sncoenfall; 
or not, the armv wonld disband itself, each man returning to Im own 
kraal tUl called up again for some new expedition. Here, then, ire 
had in perfection the system whereby a large army became independait 
of any base or line of commnnioation. It wonld hare been impoanble 
to have made our movements depend npon those of a foroe which only 
. existed on the day of battle, uid which conld choose its own time and 
place for the straggle. It remained only, therefore, to fall back npon 
those general objectives I have described above. Kor did these &il in 
accomplishing their object. Devastating a considerable tiact of 
oonntty as we advanced we bronght the rigonr of war home to a luge 
portion of the nation. The slow and Bt«cidy advance of Uie colunm 
mnst have sfaaken their faith in the strength of their ' able man,' he 
to whom they had yielded such nnlimited powers that he might protect 
them from all foes. Then came the trial of strength in the open, where 
conrage and nnmbere rushed to their inevitable fote, and were destroyed 
by the discipline and weapons of civilisation. This bronght home to 
their minds that the ravaging which one portion of their oonntiy had 
already nndergone might at any moment overtake the remainder. 
Finally the destmction of their king's kraal proved how little terror 
their dread monarch had for the white invader. In the earlier phasee 
of the war the Zntns had saflTered at least as heavily, in more than one 
engagement, as they did in the final battle at IJli^ndi, bnt the monl 
effect of the advance, the devaetaf^on, and the barning of the king> 
kraal were wantmg. In consequence, Oinginblovo and ELambnh, 
great victoriee aa they were, eonld not end the war. On the morroir 
of Ulnndi, however, small parties traversed the conntry without fisar. 
That battle finished the stmggle. 

Befbre quitting this branch of the subject, there are two points to 
which I wish to diaw attention. It may be said that I have wasted 
too much space in dilating on the motal effect of destroying the king's 
residence. That it stands to reason that to do so must have mucli 
influence on the campaign. This may be so, bnt I know it was not 
the commonly- received opinion before the battle of Ulnndi. Tbe 
common argument then was that the king's kraal was a mere oollectioii 
.of huts witliout value to the nation. That to bum it would merelj 
result in his migration to some new spot, where a tew weeks' labour 
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would resnlt in the rise of a uew kraal, perhaps in some more in. 
accessible place ; that the Znlus, if &«j did not attack ns to prevent 
our burning their own homes, wonld not do so to save TTlimdi. So 
itroDg' waa this opinion that Archibald Forbes (the newspaper oorre- 
ipondent) made a bet of a considerable amount, on the very da; we 
arrived at the UmvalooEd, that no battle wonld occnr. It is not, there- 
five, without some reason that I have enlarged upon the importance of 
this matter. 

Another point to which I wish to draw attention, is the jnstioe of 
doing as mncdi material mischief as possible to the enemy by deatroyii^ 
his crops and burning his hats. M^'or-Qeneral Sir James Alexander, 
E.C.B., who has had mnch experience of this B^Ie of war&re, says in 
his Btuh Fighting, ' The stockade was polled down and burnt, and 
leveral " aharr^s " (hats) near it ; and some cultivation was destroyed. 
This is nnfbrtnnatoty the cnstom of war. I had seen it done in Africa 
and in Tnrkey. I wonld not sanction it now, knowing the terrible 
distress occasioned to helpless women and children, besides shelter and 
food gone, and perhf^s before cold and wet. Few things rankle in 
the hearts of onltivators more than the loss of their crops, and render 
men more savage and lea irtcliTted to peace than fields laid wastn; hnt 
it is the custom of war to do so. " Fire and sword ! " the word.' Now, 
undoubtedly, wanton and onneoeesary cruelty is as wrong in war as 
in peace, and should never be resorted to under any cironmstanoes. 
Further, it is a criminal blander 'to render men leas inclined for 
peace,' and hence when there is a chance of bringing our foes to 
reason by kind treatment, it is wise, as well as right, to act with 
moderation. But it should never be forgotten that war is, and must 
be, to a greater or loss extent, brutal. It the war be a just one — and 
the presumption is that our country would not wittingly engage in an 
unjust one — it is but right to do the best we can for our own cause, to 
shorten the war by all means in our power, and by inflicting safi'ering 
on the enemy bring things rapidly to aconolnsion. Unfortunately the 
«avage on the war path can seldom be influenced by mild measures. 
To spare his home and crops seems to him a sign of weakness, and 
generally acts as an inducement to hold out longer against our eSbrts. 
To bum his huts and destroy his crops is to bring the rigour of war 
home to him, to reduce bis means of carryiug it on, snd to produce a 
moral efiect, which will sooner or later make him sue for peace. In most 
savage countries the amount of cultivation exceeds but little the neces- 
sities of the nation. Every field destroyed produces a direct efTect upon 
its strength, and by producing want tends to bring it to its senses. 

At tiM commencement of the Zulu war, at a dinner at ltea4> 
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qnartera, an officer wsa arguing with Lord Ghelniaford fihat by niting 
for the diy eeason man; of the transport difficulties, already felt, 
would disappear. Tbe aoswer was, ' I must have those mealies.' Tlie 
mealies, on which the Znlng chiefly depend for food, were then nearly 
ripe. In two more months the crops would have been cnt, aitd the 
next' year's anpply of food would have been stored. The Oeneial's 
object was to destroy aa much aa possible of the crop, and thus prevent 
that easy Byatem of commissariat whioli enabled tbe Znlos to collect 
large anniee at will. Hnmanitarian principles aoond well on paper ; 
in practice they mnst give way before the realities of war. 

Having thus in some measure indicated the objects to be held in 
view, it remains to say a few words on the means of canTing them 
into execution. The first question which will strike overy organiser 
of an expedition must be. Shall I advance in one column, or in two, 
or many i" In Abyssinia, one column was used ; in Ashanti, there vu 
one main oolumn, aided by two auzUiary ones ; in \ew Zealand, there 
were many ; in Znluland, there were at first five, and Bubaeqaently 
two. What then guided the Generals concerned in their choice of the 
manner of efTeoting the advance P 

In the first place, it is obvious that if the absenoe, or oomparative 
nnimportanoe, of the enemy's line of communication destroy tbe 
ohanoe of using strategical combinations (in the higher sense of the 
wordj against the enemy, two or more oolunmB cannot be used for 
snch a purpoee. Indeed, it will be nsnally found that each colnmn hu 
a definite and separate task before it, that during the advance it 
cannot hope to obtain any support from its neighbours, and that it, by 
itaelf, must be prepared to sustain tbe heaviest attacks the enemy can 
make. But if each column has to be so strong as this, why, it may be 
asked, cannot one column alone efi'ect the object of the war ? Id 
uiBWer to this, let us examine the original plan of campaign in Zulu- 
land, by which five colnmns were to advance simultaneously, from 
widely distant pointa, upon Ulnndi. In tbe first place, it was erident 
that, with two exceptions, each of these colunuiB oould be attacked bv 
the whole force of the enemy, without receiving any support &om the 
neigbbonring colnmns. Of these, Nos. 1, 3, and 4 were the cfaief, and 
were of nearly similar strength; No. 2 was subsidiary, and could 
hardly be regarded as more than a covering body for tiie middle of 
the Natal frontier ; and No. 5 was to join No. 4 very early in the 
advance. The strength of each column (erroneoudy as it turned ont) 
was BUpposed to be sufficient to resist any attack that might be 
brought to bear upon it They were to advance, burning the kraals 
md deetra^Dg the orope, and thne clearing the counta^, ae ^ sb 
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eonld be, to Ulnndi. The ootmtiy mclnded between any two lines of 

kdrance oonld only partially be cleared, of conne, and bnt for the 

moral effect canBod by the invasion, there was nothing to prevent the 

vhole Znla army maintaining itself in rear of onr colnmns near the 

ITatal border, eluding onr forcee as long as it liked. Bnt it was felt 

that mond effeot mnst have some weight even with a nation like the 

Zolos, and it was believed that the head of one or more of the 

colnmns vronld be snre to attract the enemy's attention. In this 

manner it waa hoped that greater protection would be afforded to the 

coktny than woald be the ease were one colnmn only to advance. By 

increasing the area of oonntry occnpied and devastated by onr men, it 

wu also thought that the rigonr of war wonldthe sooner be brought 

home to the natives, and a speedier conclusion to the war would be 

brought about. In the result, it would appear that these ideas were 

just, but the plan failed because the oolamns were not strong enough 

\ to efTeot their purpose. The 2nd and 3rd columns, defeat«d and 

' partially annihilated at Isandhlwana, had to fall back. The 1st 

, oolumn, Buironnded by large numbers of the enemy, remained fixed at 

i the spot where it heard the news of the disaster that had befallen the 

I Srd. The ith column was not allowed to advance, lest a similar fate 

ihould be its lot. But the colony was nol invaded. 
I It is evident, therefore, that whatever considerations may induce 
OS to use more than one line of advance, such a method of procedure 
ihonld only be employed when sufQoient men are available to render 
each oolumu strong enough for independent action ; and further, that 
no stress should be laid upon the strategical importance of the move- 
ment. 

I think we have somewhat cleared the ground for our advance. 
We have recognised the futility of deep-laid strategical schemes ; bnt 
we have admitted the comparative certainty of meeting the enemy in 
his own oonntry if we advance. The chief objects to be held in view 
have been pointed out, and now it remains to orgauise colnmns and 
prepare for the defence of the frontier before starting. The latter of 
theee will be first taken. 

DXFEKCX OP THX BOBDEB. 

Few questions can be more perplexing to a General than fliat of 
the defence of the border of a colony which is contignoua to the 
future theatre of war. To take Natal onoe more as an instance, how 
numy men wonld it have required to reader the Colony safe from 
iuvMion p lint it most be remembered that nativee usually can move 
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ntmrlj twioe ts qniok as our Inbntiy, and that it is seldom possible 
to disoorer their whereaboata or intentions nntil some enterprise on 
their part be actoally commenced. In endeavenrin^ to gnard a 
frontier of 150 miles &om the posaiblfl attack of 20,000 to 30,000 
savages, two chief plans present themselTee. A force capaUe of 
defeating snch an enemy may be kept at some central paint, ready to 
move OD news arriving of an actnal invasion, in which case it will 
always be liable to find itself elnded by the enemy ; or delBchments 
may be placed in fortified positions along the line, each capable of 
radsting small parties of the enemy, bnt none able to defeat his main 
army in the open. In either case it is evident that it must lie in 
the enemy's power, if he neglect all ritk hit ovm home may he running, 
to eSiect an invasion in compamtive safety. The farmere and in- 
habitants of the open country cannot hope to escape all risk of 
harrying, unless a moial pressure can be broDght to bear upon the foe 
which win prevent his attempting^ a conntor-invasion. Lord Chelms- 
ford was mnoh blamed by many people for concentrating bis strengtli 
at the two extremities of his tine, and leaving the centre nngoarded. 
Bnt was he jnstly so blamed? He conid answer that it was im- 
possible, withont nsing evety man be had, aye and more than every 
man he had, to protect the border from Znln forays ehonld they 
wish to attempt them. His one chance of preventing any mischief 
from happening was to occupy the enemy's attoation at home. To 
employ any large portion of the British army is watohing tiie 
frontier dofendvely was to throw away the chance of ending the war 
quickly, and to attempt a task which was scarcely possible. It wis 
an absoluto necessity, if the war was to be brought to an end, to 
move nearly every available man into the enemy's country. Political 
reasons,* which, having nothing to do with the subject of this essay, 
I need not mention, rendered necessary a concentration of forces 
on the N,W. border of Zulaland, and conseqneotly one column of 
troops (and, as it turned out, the chief one) moved in from this side. 
The proximity of the sea, and the comparatively superior nature of 
the road along the coast to those between it and the nortdieni tine 
of advance, decided the ronto taken by General Crealock. To have 
moved this latter colomn in l^ a central road would have certainly 
added to the apparent safety of the colony ; bnt I fail to see how it 
would have done so practically. The principle that it was impossible 
to debar the enemy from invading the colony if be wished to do w, 

■ At tha tiina thit pmaj wm writtsn tie Bo« ravolt, though slraod; tiinatiniiiK, 
hsd not jBt teoksn out. lDMdieaTCcl;Mi;that it wm the dsoget of KuicnuiMtian 
in the Truivaal ta which alliuioa is made in tbe t«it. 
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Bare by threateniog his own home, hod to be accepted. Oace accepted, 
the distribution of the invading colnmns had bnt little to do, direolly , 
with the defence of Natal. Certain precantions, however, conid be, 
and were taken. If it were imposBtble to protect the widely scattered 
tsnoB from danger, it was necessary to ensore the safety of the 
brmere and their jamilies. To do this there was in each district a 
htger, or fortified camp, into which they conId retreat on the ap- 
preaoh of danger, while to give them dne warning the whole border was 
watobed by native lines. Beyond organieing the colonists for their 
<nni defence, appointing Commandants for each district, and assigning 
the laager to which each man ahoiild repair in case of invasion, 
nothing oonld be done save trusting to the effect of the advance of the 
invading colnmns. To show how small is the effect of fortiSed posts 
■long a border I may mention that, while a force of 800 men were in 
camp at Borke's Drift, the Znlns crossed within six miles tff that point 
■nd attacked some kraals of loyal natives, retreating, after accom- 
ptiflhing their object, without loss. 

Bnt thongh it is hopeless to endeavour to obtain abeolnte im- 
jnnnity for the border &rms ftem raiding and pillaging, it wonid 
be inviting the enemy to attempt reprisals of this nature if no 
armed parties were available to render his movementa insecnre. For 
this pnrpose infantry can be bat of little use, and moonted men, dra- 
goons for preference, sbonld be stationed in as strong parties as may 
be possible at distances not greater than 20 miles apart along the 
frontier. They may not always succeed in catching the enemy before 
bis task is accomplished, bnt one or two snccessfal attacks npon him 
win soon instil a feeling of respect for the defensive powers of the 
colony. They shonld at least prevent the enemy from carrying off mach 
pinnder, and shonld he embarrass himself with cattle and other impedi- 
menta, they onght to be almost certain to come ap with liitn before 
lie can make good his retreat. 

An actoal invasion in force is hardly to be dreaded while the 
■Demy's territory is being invaded. Should one be attempted it must 
be remembered that even a savage army of any size acting in a foreign 
eonntry must have a line of communications by which snpplies are 
broQgfat np. Close in npon this line and the army must dissolve : it 
may escape, and it probably will, bnt the invasion will be brought to 
mend. 

Tkanspobt. 

}So matter weighs more heavily on a General in charge of an expe- 
ditionsTT force than ttte arraignment of bis transport. In general ha 
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huDO re^lar organiBation apon wliich to fUl book. EreiTtiimgliu (o 
be created anew, aod oat of the materials on tlie spot. It may be laid 
down aa a maxim of almost imirerBal application that it ia better to use 
the system of transport eniplojed by the inhabitants, and whiuh, 
presnmablj, is that which has been fonnd best fitted for tlie con- 
ditions of the oonntiy, than to import fiDreign waggons and finsign 
animals. Thus, in New Zealand we used the common two-wheeled 
carts of the ooontiy. Iq Abyssinia we employed pack animals. In 
Ashanti we were forced to employ human oarriers. In Perak beats 
did the greater part of tbe work. In Sonth Alrioa the bnllock waggon 
was the chief means of transport employed. Now each of tbeee did 
good service in their own oonntry, bnt I donbt whether any one of 
them wonld have been bettered by endeavouring to employ one of the 
other methods. In dealing with waggons and animals it most be 
remembered that tbe penonnel of tbe trains will be aapplied in a great 
measure by the natives of the oonntry, and it will not be easy to tnin 
tbem to systems of which they are ignorant. 

As an example of what certainly seemed to me a mistaken desire 
to introdnce the system of one conntty into another, I may adduce the 
attempt to employ human oarriers in Natal and Znlnland. Near the end 
of the war, when Sir Garnet Wolseley and his Ashanti staff arrived, it 
was determined to endeavour to organise corps of carriers in a maimer 
similar to that employed oa the West Coast. The main reason fir 
making tbe attempt was economy, the bnllock transport having risen 
so enormously in price. According to the calculations I made at tbe 
time, and in which I still believe, this economy was purely imaginary- 
Mor did these carriers possess any peculiar advant^es to make np for 
certain vety grave disadvantages. It was supposed that when tbe 
roads had got into a bad state after the commencement of the rainy 
season, that these human carriers would have been able to oontinne 
their work almost as efficiently as in the dry season. Well, I wits stSt. 
Paul's when tbe first heavy downpour of the season ooonrred. Tbe riven I 
rose, and for some days no carriers came in. After a time, however, 
they began to arrive (and bnllock- waggon a came in at the same tune), i 
but in nearly every case it vras found that the pacli^ea carried by tbe 
men had been so damaged by lain as to be perfectly nseleas. I sat on 
a board which had to condemn large quantities of stores mined in tbia 
manner, and I have no hesitation in affirming that under a wa^n 
cover they would have been perfectly safe. 

Beyond urging, then, that tbe habitual transport of the country 
should be used, it wonld be hopeless to lay down any laws in the choice 
of the means to be employed. As each arises, tbe peculiar oonditinu 
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presented hj it must be taken into consideration, and a det^on anired 
at acoordingly. 

Preaiiming, therefore, that the choice has been made, it remains to 
consider some of the peculiar circnmstanceb which osually modifj the 
gyatem imder whioh it is worked. On reading any work on tactics, 
one point in the arrangements adrocated for the transport and com- 
niBsariat, strikes one at onoe. The ground in rear of the army is 
supposed to be covered by it, and to be safe from all but small 
manudiug parties of the enemy. In omrnative wars the very reverse 
is the case. The ground first traversed by the oolomn is frequently 
quite as dangerous as that In front of it. Practically there are no lines 
of oonununioations, and the army moat be self-supporting. A similar 
state of things sometimes occurs in civilised warfare, as, for instance, 
in Napoleon's retreat from Moscow, or Sherman's march to the sea ; 
but it is very rare. Asa &rat result it is evident that the army must 
carry with it all that may be required for its maintenance and 
sSciency during its absence from its base. No daily arrivals of 
provisions, clothing, or ammunition can be expected from the rear. 
In the waggons, or other means of transport, must be all that is 
required. But not only must: all the transport train accompany the 
ftnny, but more must be carried in it than would be the case in 
civilised countries. Sherman's army foraged as it went, and depended 
largely on the countiy through which it advanced. Napoleon's army 
marching on Moscow fed to a great extent upon the country, but 
having exhausted this resonrce it suffered terribly from want during 
the retreat. Had France produced an little as Abyssinia the Qerman 
umy would have required a transport tmin at least four times as great 
M that which accompanied it. In Zaluland, beyond grass for the 
oxen fmd a limited amount of mealiee for the horses and mules, noUiing 
could be obteined from the country. Everything had to be carried ; 
the army had to be absolutely self-supporting. And so it must be in 
^ OUT native wars. lu consequence of this it is evident that an army 
taking the &etd against a savage foe must be accompanied by a &ur 
larger train than would be the case in civilised warfare. Take, for 
utstonce, the oombined column that marched to TJlnndi. It consisted 
of about 6,000 white men and 3,000 natives all told, or about the 
equivalent of an English Division. It carried witii it 700 waggons, 
mostly bullock waggons, capable of oarrying 4,0001bs. each. In this 
■Banner stores for two months were carried forward, and for that space 
of time the army was absolutely independent of any line of communi- 
cations, or any hose. Bat conceive the column of waggons which this 
enormoaB truispoTt formed, extending in single file for a distance oE 
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15 miles witbont iotervAlB, and then remember thai a fone of 10,000 
men was all that waa there to guard it — not more than 600 nea per 
mile. It is trae tliat bj marching four, six, and even ugbt almMt the 
line oonld be, and generally vas, very mnoh redneed in length; bnt 
on the other hand it was impossible to avoid intervals. As a natter 
of fiKtt, the whole army coold form but little more than a gnard far its 
oVn baggage. 

It is ev^ent, therefore, how vitally important it is to oat down the 
nnmber of tbiugs to be carried f orwud to a mioimnm. Aa onrssvage 
foes improve in organisation and arms, and aaenredly tiiey ue 
improving and will improve, it will become more and more neoewary 
to fight as light as possible. Many lazariea, which were r^aided aa 
necessities in timea past, will have to be given up for the fntnre. As 
mnch as possible mnst be carried by the soldier, as little as posuble l^ 
the waggons. 

During the Zala war it was a very nnoommon thing to see a man 
carrying bis own valise, andjadging from the nnmber of men who bad 
to be carried in the wt^ons from sore feet aud other causes prodnced 
by marching, perhaps it was well that it was so. Bnt it must be 
remembered that a considerable increase of strain was thrown apon 
the transport in oonseqnence, and that some SO waggons wen leqniied 
for this pnrp(»e alone, the equivalent of 100 of onr Q. S. waggons. 
It might be as well, therefore, to consider whether, if the men are not 
to carry their own valiaea, some more eoonomical method of packing 
might not be advised than one which certainly gives a maximiuii of 
weight for a minimum reanlt. 

But, at the best, a train out of all proportion to the number of mm 
supplied by it most be taken into the field if the army baa to depend 
upon it for any length of time. To avoid this a system of advuicsd 
depdta must be formed, each of which in turn becomes the base of the 
army. Thus, before the army marohed to Ulnndi, the whole powers 
of the commissariat were employed in accumulating some four monthB' 
supply at the advanced bases of Landtmann's Drift and Confereooe 
Hill. When this had been accomplished, almost the whole of the 
waggons were taken off the Durban-Maritabnrg-Dnndee road, and 
loaded up from these advanced bases ready to aocompany the army 
into the field. An advance of 40 miles was then made, when the atoiee 
were placed in a new advanced depdt at Fort Newdigate, the waggons 
retnming to Landtmann's Drift for a fresh supply. To do thisin 
safety the whole of the flying column (practically half the available 
army) was sent back with the convoy, Uie remaining half ocoapfin^ 
the ten days that elapsed before a new sdraaoe could be made in 
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opening up the ooontiy, deBtrojring the kruls and crops thftt Uy 
littim reach, imd generally endeavonritig to prove to the Zulns that 
the honr of retribation had arrived. On the retom of the waggons 
the colomn wae enabled to reBnnae its march with ita stores replenished 
to the amoaat at which they started, while an advanced depftt had 
been formed on which the army ooald fall back for fireeh sappliee, if 
aecesaary, withont evaonating the enemy's conntry. 

Bad it been needed, this advanced depdt system might have beea 
attended as mach as required, fresh advanoed depdts being formed 
farther and farther inland. The tbeoretioal limit of the operation 
Tonld be reached when the time taken iii making the retnm joamey 
*u so long that the army wonid consume, daring the absence of the 
tiain, as mncb as it could bring to the front. 

As a matter of tact, it conld hardly ever occur that snch a system 
ihonld become necessary up to its extreme limit. Hnch as has already 
been urged as to the impossibility of clearing the country as the army 
advances, it is evident that the longer the operations last, and the more 
damage is done to the coantry near the line of commnnications, the 
ofer will these become. Sooner or later convoys under comparatively 
noall escorts will be able to more backwardB and forwards, and from 
that time the commisBariat arrangements will approach more nearly 
those usual in a European war. 

Small convoys with small esoorts must, however, at all times be 
eeut along the line of advance. Wounded and sick men must be sent 
to the rear, the post must move backwards and forwards, and orderlies 
and messengers will have to keep np the chain of conneotion with the 
army. To allow of this being done, it is necessary to maintain a 
Kries of fortified posts where rations may be issned, horses changed, 
and a safe night's rest obtained. These posts may or may not be 
garrisoned with a force capable of undertaking expeditions into the 
neighbouring country, but they must be strong enough to resist all 
attacks of the enemy, and they should have enough mounted men 
belonging to them to insure the country around, and more especially 
the road between the next fort« and them, being properly scoated. In 
ordinary cases the moral effect of these forts will keep the surronnding 
country quiet, except when the enemy has sent a large force into the 
neighbourhood for any purpose. When this is the case the scouts 
ihoald usually be able to discover its arrival, and the neceeaaiy pre- 
cautions may be taken. Perhaps it will be requisite to delay the 
fwsage of all small parties for a few days, but the danger will generally 
pass away before long, either by the dissipation of the army, or by its 
attacking one of the posts fmitlesBly. If it do not attempt anything 
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of this nature, and yet rsmain in the aeighbonrliood, of ooutw rdiifbrc«- 
mentfi mast be obtained, aod an attack be made upon it. Fortber on 
I shall hare more to say on tbe anbject of these posts along the line 
of oonunnnioationB ; here I only mention them in connection with the 
■ystom of transport. 

OsDis OF IflBCH. 

Earing now prepared eTerjthing for the advance into the enemy 'b 
conntry, it is necessary to organise the orderof march, bo that all danger 
from a sodden attaclc of the enemy npon the convoy may be avoided. 
Ab in all other operations of war, no definite mles can be laid down for 
this which will be of universal application. At the same time I think 
the conditions nnder which Lord Chelmsford's colnmns advanced into 
Znlnlacd are not nnltke those which will osnallybe preseoted in wars 
Bnch as we are now considering. A vast mass of traiiBport had to 
advance into an enemy's conntry, the featnres of which were bat 
little known. The enemy was nnmerons and plncky, and possessed of 
all the advantages afibrded by rapid locomotion and &eedom from the 
restraints of a base and line of commnnications. His movements and 
whereaboats were unknown, and the column had to move in a 
formation which wonld afford a ready means of defeaoe in case of 
sndden attack. I was myself attaohed to Sir Evelyn Wood's flying 
column, and I think I cannot do better than describe the ejrangements 
made by him, at least as Car as I conld nnderataud them. 

Tbe flying oolnmn consisted of three battalions of Infantiy, two 
batteries of Artillery, one company oE Royal Engineers, about 500 
moonted troops (mounted Iniantryand Colonial corps), and some native 
irregulars. Exclnding tbe natives this gave a force of aboat 3,000 
men of all ranks. The transport consisted of 250 bullock •naggova, 
and about 100 other vehicles of sorts. Each waggon occupied about 
25 yards of road, the other carriages abont 10 yards on an average, 
consequently the entire column took 7,250 yards when eztenJed ia 
single file without intervals. As a rule it marched with from fonr to eight 
wagons abreast, and in good ground (allowing for the nnavaid^le 
intervals) the length of the column waa abont 1^ mile. At times, how- 
ever, it became almost inde&nitely lengthened ont, the last wa^on on 
some occasions not getting into camp for many hours after tJie first. 

It mnst be remembered that it was deemed possible that tbe convoy 
might be attacked from any direction with bat little warning, and at 
the same time that it was neceesary to be prepared to defend it with- 
out too great dissemination of the small force composing the oolnmn. 
For this purpose the three battalions marched one at the head of tbe 
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colomn, one in the oentro, and one at the rear. Each regiment wu 
kept together, onl^ snE^ent men being detached among the waggons 
to do the necessary police duties, and to furnish advanced and rear 
goards and flanking parties. The coDTuy was divided into three 
sections, each guarded by cne battalion, and in each of which was tlie 
^^gage of tiiat battalion. In case of an ^arm, the liead of eadi 
BSTtion was to halt, wherever it might happen to be (care being taken, 
of jonree, not to halt, if possible, in a disadvantageoos position). The 
tail of the section was then drawn in as ispidlj as possible, and the 
waggons parked, so as to enclose a space of ground into which the 
bnllocks and mnles conld be driven for eafet;. ' hattff&e ' being thns 
formed, each battalion prepared to defend its own section of the train. 

Wlien the column had been marching in single file, the laagen, 
formed in this manner, were too far apart to afford mntnal enpport, but 
each was considered strong enongb for independent defence. Besides, 
the ttaeray could not possibly surround all three at once, and to have 
attempted to do so to one or two only would have been to expose him- 
self to an attack in rear. When, as was nsnally the case, the waggons 
marohed four or more abreast, the laagera, when formed, were within 
Bnpporting distance of each other. 

It was found by experiment that nndci' &TOnrable conditions, lliat 
is in open country and with the colnmn closed np, this formation 
could be completed in half an hour. There were occasions, however, 
when it would have taken many hours to complete it, as in tlie march 
to St. Paul's, and in this case an attack from the enemy might have 
proved serious. But even so the arrangement was perhaps the best 
that could be devised. A portion at least of the laagers would have 
been completed before the enemy could have closed, and that portion 
wonld have been of some service in aiding our men in beating off the 
enemy. The safety of the bullooks would, however, have been en- 
dangered, and it is as well perhaps that the Znlns never displayed 
enfficient intelligence to take advantage of our difficulties. Thus, for 
iuBtance, on our arrival at Jackal's ridge the enemy was reported in 
force in front of us. Orders were issued to form laager, but it was 
hours before the last waggons were in position. 

In one case, the action of Inyezane, a convoy on the line of march, 
in a place where laagering was impossible, was attacked. The head of 
the column was enveloped, and the horns, charactoristic of Znln tactics, 
were thrown ont in order to envelop our men. In this, however, the 
Zulus were disappointed. The length of the oonroy being too great 
the horns could not surround it, and they themselves were taken in 
flank and rolled up. Here tbea we have a case of the habitual tactics 
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of the enem; fftiling because they were not fitted to meet the circiua- 
Btancee of the oaie. Had the Znliu, however, employed the tactics of 
TJlaDdi, csombioed with the daah of Isandhlwiuia, it is difficnlttosee 
how the oonroy coald hare been protected. The men composing the 
eeoort migbt have held their own, and in the loi^ mn have driven 
the enemy away, bat a large number of the oxen might eaeHj have 
fallen into the hands of the enemy, nnd the transport of the colonm 
have anffered great loss. 

In bnsh ooantries the line of waggons mnst lengthen oat, and it 
csn seldom be possible to move more than two or three wif^ons 
abreast. This of itself adds greatly to the danger of an attack from 
the enemy, but this danger is still farther increased from the difficulty 
of parking or laagering the waggons on the approach of danger. Bat 
even in open oonntty the former of these two sonrcee of danger is 
Greqnently present. Narrow places (fords, onttinga, necks of luid, or 
otber defiles) may have to be passed where bat one waggon at ■ time 
can get throngh. In eooh a case the opening ont of the oolamn is 
almost inoouoaivable. I remember one place on tlie march io St. 
Paul's, where the convoy had to descend a steep bill, where drag ropes 
had to bo need. At the bottom of this was a stream which had to bs 
crossed by a ford at a sharp angle, while onthe&rsidewaBasteeppdllDp 
by a road oat into the side of the hill. The unwieldy bollock- traggoas 
were noteasy to manceavre through these diffionlties, andon the average 
not 30 yards, bat 300 yards, separated them by the time the Bomimt 
of the hill on the for bank was reached. Now it is evident that if eat^ 
waggon, after crossing, were to proceed on its way at once, the length 
of the colnmn would have been indefinitely increased, and all attempts 
to systematic defence wonld have been froitless. To diminish the 
risk as far as possible, the leading waggons were halted on restdiing 
the top at the hill beyond the ford, and laa^r was formed there as team 
aitert«am arrived. The bullocks were turned ontto graze immediately, 
as it was necessary to take advantage of every possible opportnnity 
of feeding them. When the leading section of wagons hod all formed 
np, the second laager was commenced near it in a similar manner. The 
leading section did not move off at once, however, but waited till its 
last arrived oxen had had a graze, and then ' inspanning ' it proceeded 
on its way, leaving the second section laagered, and the third sect^n 
crossing the ford. Of course sooh an operation took time, and it is 
not to be wondered at that, though the day's march was only seven 
miles, and the first waggon started at 5 A.H., the last waggon did not 
reaoh the new oamping ground till midnight. 

With preoaations such as these, it was to bs hoped that any attack 
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the enemy might make would be reoeived is that formation best fitted 
to reedst it. Bat to insure this it was necesaaiy to have timely 
vaming of the adversary's f^proaob, and for this pnrpose the ordinary 
precautions of Cavalry forepoets, and In&ntry advanced and rear- 
gnaids, were taken. The only special preoantion reqaisite was extra 
oare in scoating to the flanks and in rear, from which directions the 
kttack might be ei^)eoted with as much likelihood as from the front 

Before the colnmn oan start, it is above all thinga necessary that 
lome knowledge of the oonntry about to he traveraed ahonld be 
abtpmed. During peace time, the Intelligenoe Department ooUeots 
nch &cte oonoeming the oonntries in which military operations may 
have to be undertaken, as it is found possible to obtain. Traders' and 
siplot^-s' accounts are oolleoted, and the results compared and 
tabulated. In this manner, the Department is usually iu a position to 
pnblish much nsefal information at the commencement of a campaign, 
while maps oan also be produced which, though they may require 
niDch sn^qaent correctico, convey at least some idea of the oonntry. 
fint let me here give one word of caution about these maps. Although 
the general lie of the rivera and towns may be shown, errors of con- 
siderable magnitnde, even io the extent of two or three days' msrch, 
vill frequently exist. In the Zulu maps published before the capture 
of Ulundi, the king's kraal was placed some twenty mites from its 
true position, several important rivers were omitted altogether, and 
others were shown aa running direct to the sea, whioh really flowed 
into each other some distance from it. It would therefore be mani- 
Festly unsafe to trust to these maps without constant correction from 
actual observation. Another point, which is perhape worthy of remark, 
is that ambitaous-lookii^; maps, with hill-shading, are often leas useful 
than simpler ones, in which this is omitted. Hill-shading, unless 
Surly accurate, is misleading ; and even if its presence be ignored, it 
tends to make the map confused, and to render its correction more 
difficult. The hill-shading in the Zuln map was inaccurate through- 
out. On the Natal side of the border it was worst, for there it 
pretended to give most detail, the whole of which was purely 
im^iuary. On the Zulu side it was better, for there, as a rule, the 
tooontain masses ware merely indicated, and so long aa one remem- 
bered in reading the map that a blank space did not necessarily mean 
flat, but rather unknonn country, litt^ harm was done. 

In savage warfiire, the object of reconnaissanoefl is usually more to 
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find the road than to discoyer the positios of the enemy — ^to aesk out 
camping ^ronnda, passBB over monntaina, and fords over rivers, tbesa 
are the chief points to be attended to ; to which may be added, noting 
the resonrooB of the conntiy, the Btate of the oropa, and so forth. 
The reconnBiasaDoM may be divided into two classes, bat the pre- 
oantions neoeesary for the proper conduct of eaoh Eire the same, except 
that in those of the second oIssb there ia no qneation of camping oat, 
and the parties employed may be mach smaller. 

(a) Reconnaissances on a large scale, undertaken by considerable 
bodies of men (nfioally mounted), who proceed aome distance into the 
enemy's country, remaining out for one or more nighta. 

(b) ReooDoaissanceB on a amall scale, where small parties go in as 
&tr OS they can, returning the name day. 

The reconnaiseajioes of Lient.-Golonel Bnller, Y.C, in the early 
days of May, may be taken as an example of the former; while of the 
latter there were almost daily instances daring the fortnight that 
preceded the final advance. The following mlee may be nsefnl for 
these operations : 

(1) Oo one way and return by another. By this means two roads 
may be explored during one reconnaissance, and the chance of bung oat 
off during the return journey is mnoh diminished. Thns a reconnais- 
sance which left Llandtmann'a Drift, May 17th, crossed the Bnilalo at 
Bobson's Drift, and the Blood River at a point two miles above its con- 
fluence with the former. Proceeding then close under the north spurs ol 
the Nkongane Hill it reached a point near the head of the Baahee Vallsj- 
Retuming, it kept in a line north of the former, recrossed the Blood 
River at a point ten mites higher op, and striking the Conference HiU 
road crossed the Buffalo at Landtmaun'a Drift, having traversed nearlf 
fifty miles during the day. 

(2) If obliged to bivonac in the enemy's country, cook the eveniug 
meal, and make preparations as if to sleep in a given plaoe, but an 
hour or so after darlc move one or two miles farther off. This precau • 
tion may often sare a surprise, particnlarly if a good look-out be kept 
in the direction of the first baiting place. 

(S) If not oat for more than one or two days, keep the horses 
saddled during the night. 

(4) Strike no lights, and keep silence after moling from the fint 
baiting place. 

(5) Have one or two mounted men circling round the bivouac all 
night, at about a mile radius. 

(6) Remember that a reconnaissance is not intended to fight safe 
in self-defence. 
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(7) Do not bait in enoloaed ground. Remember the fota of (he 
Prince Imperial. 

(8) Do not trust to the memory, bat take notea as yon go on. 
The task of making reoonnaiBgances now belongs to the Qnartor- 

maBter-General'B Department, bat it will be frequently found that 
Officem of Engineers are told off to asaist in this iaty. At all times it 
would be well if an Offioer of Royal Engineers accompanied each recon- 
naissanoe, if only for technical purposes. He should note the ohsracter- 
jstios of the country with a view to determine beforehand the nature 
of the work the Sappers will Iiare to perform, and he should also 
look out for &Tonrahle sites for the oonstruction of fortified posts. 

Cahfs. 

The sites selected for the oamps at the end of each day's maroh 
must, in great measure, depend upon the proximity of wood and water * 
but in every case the camp when pitched must be deiEensiblek The 
nncertainty of the enemy's movements, which is an almost unvarying 
feature of savage warfare, renders it necessary to be always prepared 
for an attack. At the commencement of the Zulu war a little book of 
regulations for the guidance of the field force was pnblisfaed by com- 
mand. In this book one paragraph ordered that the camp should be 
fortified each night. As a matter of foot we know that in the first 
advance this precaution was not taken, a tact which has frequently 
been severely commented on. Certainly after Issndhlwana a great 
change was apparent, and laagers were formed at every halting place. 
But yet I do not think it follows theX fortified camps will always be the 
rale. The camps mast be ' defensible,' but it does not follow that oar 
men must always fight behind walls. 

If by fortifying tha camp we mean that earth-works are to be 
thrown up, the task will naaally be found imptossible during a continu- 
ous advance ; shelter trenches may be made, but time and strength will 
scarcely admit of more. Now, a shelter trench undoubtedly affords 
great protection from the deadly effects of modem arms, but it does 
no more. In savage warfare, however, it is not the enemy's fire which 
is the tmo source of danger, it ia bodily contact with his greatly 
superior nnmbers that must be feared. Against this the shelter trench 
ia no protection. If our fire can keep the enemy from closing, and in 
ordinary cases it undoubtedly can do ao, well and good ; but if not, no 
shelter trench that can be rapidly oonstraoted will prove of any value. 
Ouoe the enemy has closed, the ahelter trench can be treated as non- 
edsting, and steadiness and compact order can atone avail. Thes? 
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trenches mty save a few lives during the earlier atagea of the attack, 
and are not therefore to be deepiaed. They assist also in marking the 
gronnd to be occupied in case of a night alarm. Bnt however valnsble 
ft9 accessories, they are nothing mcate. 

Bat thongh we are debarred &om the nse of fieldworka, or at any 
rate from placing any great reliance npon them, other piecaationa 
may be taken, and chi^ among tJiem daring the Znln war was the 
system of laagering the waggons. 

Boaghly speaking, laagering the waggons consisted in arranging 
them in a ring, enclosing a space wherein the cattle were penned at 
night. The men were encamped ronnd the ontside of this laager, 
and in case of alarm they strack their tente and prepared to defend 
the waggons. Thia system bad been extensively used by the Dotch 
in their former wars with the Znlns and Kaffirs, and generally with 
happy resnlts. Fighting nsnally in small parties of 300 or 400 at 
most, the Datoh coold seldom maintain themselves in the open against 
their powerfbl enemies, and numerous disasters tanght them cantion. 
Within their laagers, however, th<7 were always safe, and the natives 
never attacked them there without being repulsed with heavy lota. 

But defending the line of waggons itself is not without grave 
disadvantages. All power of movement is lost, and the enemy cannot 
be followed np quickly. Frequently, too, some parts of the line iriU 
have bnt a small field of fire, and the enemy will be able to creep op 
close to the oamp without Buffering loss. For these and similar reasons 
the men during the advance to Ulnndi seldom occnpied the line of 
waggons : but were placed in a shelter trench some 20 or 30 feet 
outside of it. It is evident that, for all practical purposes, the men 
in these trenches did not owe their safety to the line of waggong in 
rear of them, and all the protection provided for them was a nnple 
shelter trench. Now I have already pointed out that a shelter trench 
affords no security against the chief danger of savage warfitre ; and 
it may be asked why, if this were considered sufficient for the purpose, 
was so mnoh stress laid on laagering the waggons at all. The answer 
is, I believe, that, provided there be no surprise, fortification is un- 
needed against savage foes so for as the men are concerned ; bnt that 
special precautions are required for the safety of the large transport 
train. I shall have more to say about the method of Jiyktmg the 
enemy when I come to deal with the question of taotics ; here we are 
discussing the best way of providing for the safety of tlie camp and 
the transport train. By laagering the waggons and pladng the 
bollocks inside them the whole was arranged in the most compact and 
most readily defensible n 
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NotnitbetandiDg, tberefore, all that wae said and written after 
Isandhlwana, tbe coliuniia did not depend npon fortified camps for its 
safety. Tlie men were prepared to meet the enemy in the open, and 
at Ginffinhlovo did bo meet and defeat them. Bnt to ^nard against 
the risk of a sndden rash, a proper eystem of ontponte and picqnefa 
was required. It may seem nnneceHSary to draw attention to this ; bnt 
I do not think it is so. For three months I lived in a fort on the 
border where tliere was a garrison, at first of 800 men, but snbse- 
qaentlj of 500. At night every man was drawn inside the fort, a 
veiy confined space for so many men, and a large nnmber of sentries 
(at first nearly 100) was posted on the walls. Crowded inside, 
without tents, and with a general feeling of insecurity, it was no 
wonder that many of the men died of fever. The reason given for 
the absence of all picqnets was that, shonld the enemy come, the men 
on ontpost dnty wonld be certain to be cnt off. Had this reasoning 
been applied to the camps, during the subsequent advance, it is 
di£Bcult to see how their safety could have been provided for. 

During the advance on Ulnndi I was, on more than one occasioD, 
able to see the result of a night alarm (always false, however) on 
the dispoeitionB made 1^ the 2nd Division. On an alarm occnrring 
anywhere along the line of picquets, the men in camp at once turned 
out and mshed to their places round the laager. They were not as a 
rule fallen in on their own parades first, and for a few aeconds there 
was wild confusion accompanied frequently by a random shot or two, 
fired usually, however, by some frightened native driver. In about a 
minute or so the whole were in their places ready to resist an attack. 
In the meantime the picquets had generally retired on the laager 
without waiting to be driven in. Now this action on their part 
produced a result which might have been very unfortunate for them. 
The defenden of the laager, knowing that the picquets would retire 
without waiting for the enemy, never ezpeot«d any further warning 
to be given to them. If any firing took place in front they im- 
mediately took it for granted that it came &om the enemy, and so 
commenced to blaze away at their own picquets, as occurred on a large 
scale at Fort Newdigate, June 6. 

It thus happened that in endeavouring to avoid the danger of 
being out off by the enemy the outposts exposed themselves tu a 
freah danger. Nor was this the only inconvenience caused. The men 
in camp lost all oonfidence in the protection afforded by the outposte, 
and their morale suffered in consequence. It wonld have been 
possible for a single Zulu to awaken the whole oamp and destroy ita 
night's rest for several hours by firing a single shot. A general 
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feeling of inBeenrily pervaded the foroe, for it was felt Hoi if the 
picqnets were to be withdrawn at the first alarm there was nothing to 
prarent » sadden raah of the enemy reaching the main bodj before it 
ooald stand to its armg. Major Clery says, in hia Minor Taetkt, 
page 5 : * Ontposts may be defined as detacbmente thrown out hy a 
force when halted for its immediate protection from aari«isr. lU 
dnties, therefore, are twofold, obaerration and resistance; obeemtion, 
to give timely warning of danger to the main body, resistance, to 
afford it time to make dispositions for defence. Thns two points are 
gained of primary importance, secority and rest. The Utter only 
cedes in importance to the first, for withont a dne proportion of rest 
the physique of the best troops gets rapidly deteriorated.' 

To delay the enemy is frequently of rital importance, and it is only 
when the boops in camp feel tolerably certain that the enemy will be 
delayed that confusion can be avoided in case of alarm. On the other 
hand, it is only when the picqnets feel that their retreat will be &irly 
Becnre that they will remain at their poets. If it were true that with an 
enemy like, the Znlas the men on ontpost daty were sure to be cut off 
ia case of an attack, it was not to be wondered at Uiat they aooght 
safety in retreat at the first alarm. 

IJtidonbtedly there is more risk of such an occnrrenoe in aiTSge 
war&re than in civilised campaigns, bnt with dne care that risk may 
be almost entirely removed. It should be remembered that ontposts 
are perfectly capable of- resisting the attacks of small bodies (^ the 
enemy, while a proper use of patrolling should always discover the 
proximity of large masses. I do not know what night patrolling was 
performed by the 2nd Division, bnt in the Flying Column monoted 
men were kept circling round the camp at a distance of abont a mile 
in front of the picqnets. It was always possible that small parties con* 
cealed in hollows would escape their notice, but it was not likdy that 
any large mass of the enemy could have approached the camp without 
discovery. In order to give sufficient confidence to the outposts diey 
mnst farther feel that support, if necessary, will be sent out to aid 
them. But to do this the men in camp mnst be kept in hand. They 
must not be allowed to rash helter-skelter to the trench they are to 
defend ; they must fall in and await orders. 

It would appear, then, that the following regolations, or something 
like them, should be made for the ooudnot of troops in camp daring an 
alarm. 

(1) The outposts will retire on the camp only when forced to do 
BO by pressure of the enemy or on receipt of orders. 

(2) The troops in camp wiU &U in on tbw respectiTe pandct 
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with ordered arms, ready to march to their alum poste in the laager, 
or to meet the enemy oatside aa may bo ordered. 

(3) In no caae is Bring to be commenced nntil the ontpoata in ^nt 
have been driven in or have retired on the lo^er. 

If we hare learnt a lesson &om the Dntoh in laagering our wa^^ns, 
it IB possible that we may learn another from a atill more antiqnated 
tyBf«m of warfare. The Bomans, in their nnmerons wars with the 
UToge nations aroond them, eoon discerned the necessity for gnarding 
tgainat the rash of hordes of badly armed and nndisciplined foes. In 
the daytime, and whenever a sarprise was impracticable, they could pat 
implioit trast in their discipline and their weapons. At night, and 
where warning might possibly be wanting, the resnlta of a panic were 
greatly to be feared. It was, therefore, tha^ t^ey elaborated that sys- 
tem of Borronnding their camps with a bank sarmonnted by palissades. 
At the present day it may not be possible to carry the great weight of 
the palissades with the army, bnt coatd not a anbstitnte be fbnnd in a 
wire entanglement, to be placed at nightfall and removed in the 
morning. At one time there was some talk of adopting thin plan in 
Znlnland, bat it was never carried into efieot. As a matter of &ct it 
was not fonnd necessary, bnt with an adversary who combined the 
pluck of tHe Zuln with the cnnning of the Bed Indian, shonld snch a 
foe exist, an auxiliary means of defence of this nature might be fonnd 
of valne. 

POBTIFIED POBTfl. 

As the army advances into the enemy's conntry, it is necessary to 
tbrm certain fortified posts at intervals, snoh aa have been already 
lUoded to under the head of transport. The inflnence of these posts 
IB often far greater than one wonld be at first inclined to snspect. A 
force of 200 or 300 men, who scM^ely dare lose sight of their fortifica- 
tions, does not seem a very powerful weapon to employ in overawing a 
hostile district. As a matter of fact, however, it will generally be 
found that such poat« da overawe the conntry, and that, especially 
Uter the army has proved its superiority in the field, their moral 
influence extends much farther than their physical power. 

At these posts it will often be convenient to establish commissariat 
depots. Bnt the perimeter that can be defended by the small garrison 
left behind will seldom be large enough to enclose the space occnpied 
by the stores. These must therefore be left ontside, bnt they must not 
be unprotected. Several plane were tried dnring the Zuln war to 
oreroome this difficulty, and of these some are shown in Fl. I* The 

* Ths datAiIi givBD of the ooostmetion of forU on the line of eommnnicationii ai 
Ukea ftlmoet bodily tram sn article I wrote for ihe iVq/ufionoi Paptri ^Iht Corf* 

i 
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system Ttsnally adopted was that shown in Fig. 3. It oonmated of two 
small square redoubts placed on the extremities of the di^onal of a 
square large enough to contain the stores. These were therefore 
defended on all sides by the Banking fire of the forts, while the size of 
the garriBon required for the latter did not depend npon the amount 
of the former. 

This system is, however, open to certain objections : 

(1) The stores are too mnch massed ; and many wagons cannot 
be loaded simnltaneonsly. 

(2) The garrison, already small, is subdivided. 

(3) The interior apace of the forts ia very small compared with 
their perimeter. 

With regard to tbis' last defect, it mnst be ramembered that a 
garrison of 200 or 300 men is nnable to fdmisb an efficient system of 
picqnets and ontposts, and is, conseqaently, more or less ezpoaed to tbe 
danger of a surprise. It wonM appear advisable, therefore, where, 
from the proximity of the enemy, an attack is to be feared, to bring 
the garrison within the works at night. Conseqaently, tb^ interior 
■pace should be lai^ eeough to hold tbem comfortably. Where the 
garrison consists of about 200 men — a not unusual namber — the forta 
cannot have a greater perimeter than 200 yards, nhich gives 25 yards 
a side. Forts of this size will be found too small to contain the tents 
of the garrison, and the men must therefore bivouac inside or encamp 
outside. 

Fig. 4 shows a plan proposed, bnt never employed. It gets nd of 
the subdivision of the garrison, and will admit of the tents being 
pitched inside when necessary. But in order to give sufficient base 
for tbe triangles formed of tbe stores, an oblong trace is used, whereby 
there is a diminution of interior space as compared with perimeter. 
Tbe arrangement of tbe stores is also little favourable to their easy 
movement, and if many waggons had to be loaded in a hurry, much 
confusion and delay would occur. 

The system shown in Fig. 5 was one which I proposed, bnt it was 
never employed. In this case the fort is sqaare, thus giving the 
maxiTnum of interior space for a given perimeter, bnt of conrse its 
trace may be varied to suit the features of tbe ground. Tbe stores 
are arranged in long lines, radiating from the &cee, say eight or ten 
feet thick, and 6 feet high. They may, if necessary, ezt^id 150 or 

q/SoyalDi^neeriianng the Znlu war. Notic«of this pHperbaTiDg be«Diee«T«d by 
the ^itov Derei reiicbed me, Had, tbiDkiDg tbnt the paper had miKarried, I made use 
* ' ' IB I took daring the war. Tbe srtJcIs inu, howerar, publiahtd in Vol. 
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200 jards from the fort, and, where tfae groimd is level, even brtfaer. 
The adTontages of this plan are : 

(1) The stores can be more easily looked after, and it ia imposaible 
Ibr a man to conceEJ himself among tbem for the pnrpoEe of Btealing. 

(2) A large number of waggons can be loaded np at once. 

(3) The stores can be so arranged that any particular article that 
may be required can be obtained withont difBcnltj, which is certainly 
not the case where they are massed in a confined space. 

(1) They can he easily defended from the fort. 

(5) They form a considerable obstacle to an enemy attaoking the 
Ibrt by prohibiting flank movement on his part. In foct, they form 
perpendicular obstacles terminating in front of the line. 

In determining the profile to be nsed it mnst be remembered ; 

(1) That the main object is to oppose a considerable obstacle to 
the enemy's endeavour to arrive at close qnarters. 

(2) That artillery fire need not be feared, and that consequently 
exposed escarps are not objectionable. 

For the first reason full revetemente retain all their old value, for 
the second demi-revetements lose theirs. Thus when Fort Melville, at 
Rorke's Drift, was being constructed, a portion of the enceifiie was 
made with an ordinary earthwork profile, the interior being reveted with 
dry stone-walling, there being plenty of large loose stones tying about. 
Wl)ile the work was in progress it was suggested to revet the exterior, 
u well as the interior, so as to add to its strength aa an obstacle. This 
■as done, and then the nselessness of the mass of earth enclosed 
between the two walls became evident, and the remainder of the 
enceinie was bnilt of a dry stone wall only. 

In all other cases where stone was handy similar walls were always 
used. Where stones were not to be obtained turf walling was em- 
ployed, bat this gave considerable tronble, as the soil was loose and 
the soda gave way in the heavy rains. Brushwood revetements (ex- 
terior as well aa interior) might ^eqaently be found advantageous, bnt 
in Zalnland brushwood was not obtainable. In all cases where pos- 
sible ase a wall in lien of a parapet, bnt where no material for the 
construction of one is at hand a good ditch mnst fnmish the necessary 
obstacle. 

Flank defence, however nsefal, cannot be considered as a necessity. 
So long as the defenders ore sufBcient in number to m&n the walls 
thoronghly and provide a smell reserve for casnalttesond emergencies, 
they onght to be able to hold their own against any force the enemy 
can bring against them. So long as the man outside has to nse his 
hands to climb over the pantpet, he is at the mercy of the man inside. 

n 
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I know of no instAnce of a fortified post being captared by an oncivi- 
liaed enemy hj direct aBsaslt, and it is ditGonlt to oonoeiTe how it 
could posaibljr happen. The Indian Mntiny will afford any nnmber 
of instances of the resisting power of even alight defences, while 
Abrakiampa, Borke's Drift, and Mohslis Hoek are more modera 
examples. 

Three requisites must be looked to if we wonld insure a ancoessfal 
defence — water, ammanitjon, and provifiione. It wilt seldom be foond 
possible to have a snpply of water inside the fort ; at least, in moat 
instances, it will be fonnd that to da so the fort mnst be [daeed in a 
hollow. Bnt so long as the watering place is not for off, and it under 
fire, there will be but little inoonrenience cansed by this.* As for the 
ammnnition, of course a large stock (that is a lai^ nnmber of rounds 
per riSe) sbonld be available, and this ammnnition should always bo 
within the fort. Of provisions nothing need be said here. 

Pbecautiomb for the Defence. 

Although I have dwelt on the necessity fbr providing sufficient 
space for the tents of the men tnithin the fort, it by no means follows 
that they should habitually sleep there. On the contrary, it is essen- 
tial for the health of the men that they should, as ^ as possible, 
sleep outside, except when the proximity of large masses of the enemy 
makes an attack likely. Bnt if they sleep outside, ontposts of some 
sort mnst be thrown out. These outposts, however, will not be strong 
enoQgh to perform all the duties nsnally expected from picquete. They 
may undertake that portion of them comprised under the head of 
'observation,' bnt 'resistance' can scarcely be expected from them. 
However unlikely, therefore, the possibility of a sudden msh of the 
enemy upon the fort mnst always be guarded against, and for this 
purpose a small garrison should always be within it. Now, as do 
resisting power is expected from the ontposts, it would seem rational 
to reduce l^ese to mere doable sentries, keeping their relief inside the 
fort as its garrison. Thus, say six double sentries are required oat- 
side, and two ordinary sentries in the fort, therewill be a force of 30 
men, and say fonr non-commissioned ofiBcere permanently inside, a 
sufficient nnmber to check a first msh. 

■ Of conree there must ht a cartsiD amount of mtn atored in ths fort, tanks or 
water-casks being used for this purpose. But eipcrienea Bbom that uadvilistd Toes 
are aeldom, if BTer, mpabla of pIob«1j invf sling il past, and, it the watering-place b* 
-wiihin easy range, thne irill be little or do diffimlt^ in renewing the lopplj u may 
LeTe^oirvd, 
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In KalalEtnd we used aometimee (o pat out ^roapa of six men, each 
fDraighing a doable aeatry, and eachander anoifcommiaaioned o£Bcer. 
Of theae foar were alw&ja soand asleep under improvised shelter tents 
made of blankets, and I know that when going the roands it waa 
often hard enough to waken these men. Thia I believe to have been 
* mistake, as it was only exposing the alambering men to a needless 
danger; and, except where the post is too far oat to be conveniently 
relieved from the fort, I believe it would be better to keep the men 
ioside, as advocated above. 

In case of an alarm the men should, if possible, be fallen in outside 
the fort near its entrance, with ordered arms, bat of courae the danger 
maj be too pressing to admit of this. Where, however, there are 
mounted men — and these should in every case form a part of the 
garrison — patrolling ehoald always be carried on, and then a sudden 
attack from large numbers should be impossible. Attacks from small 
numbers may be met ontaide the fort, and then more decisive results 
frill usually be obtained. 

There is one point in connection with the defence of a fort as to 
which considerable difference of opinion seems to exist, and that is, 
the advisability of using loopholes. These add greatly to the safety 
of the defenders of a work, bat they certainly detract much from 
their offensive power. Considering the small effect produced usually 
by the enemy's fire it would certainly seem wise to provide some 
means of allowing the men to shoot over the parapet, but loopholes 
■hoold also be provided to be used when the enemy's fire ia excep- 
tionally hot. One means of doing ao would be to provide a banquette 
fur firing over the parapet or walla standing, with loopholes at kneeling 
beight. Another methoil, employed by Major W. P. Jones, B.E., in 
the fort built at Dandee, waa to have loopbolee at standing height 
with small bauquettes betweea them for firing over the wall. 

One of the great difficulties coonected with these fortified posts 
is to provide for the safety of the horses and cattle. These cannot 
Well be admitted inside the fort, and so some special means of defence 
must be provided for them. The simplest plan wnnld appear to be 
to provide a redan-shaped eaclosnre flanked by the fort in which 
they can be kept. To prevent this enclosure masking the fin 
of the face opposite which it ia placed, it will be advisable to sink its 
Boor some two or three feet below the level of the ground, providing 
drainage where possible by a cutting to the nearest hill side. Where 
proper drainage cannot be otherwise provided a deep cesspit may be 
<li%, and draina made to it. 
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In dealing with this, the aeDond branch of the subject, one is at 
once met with a conaiderable difficnlty. The rales of tactics are at all 
times exceedingly difficult of application to general oases. The circnm- 
stancea of each instance must determioe the tactics to be osed. In 
savage warfare these circnmatAnces are more than ever variable, and it 
foUowB that the proper tactics must be so also. 

The golden mle of fighting nnoivilised foes appears to be, first study 
your enemy's habits, and then determiae on yoar method of meeting 
him. Many men who have seen Indian warfare will hear of nothing 
bnt offenaive action, freqneutly of a pell-mell nature, anything to get 
at the foe and remind him of the superiority of the European. Others, 
who have seen the Zulu campw'gn, can realise nothing bat a hollow 
sqnare charged by a crowd of savages who are shot down by handreds 
as they vainly attempt to close with their foe. 

It would be impossible within the limits of an essay to diacass 
every possible cose that might arise ; and I will, therefore, confine 
myself to some few of the principal classes of action which nsoally 
occur. 

Bat before proceediag to the discoBsion of particular cases, there 
are a few obaervationa which I wish to make on batUea with uncivi- 
lised foes in general. One point tbat cannot fail to strike evKi a 
casual observer, is, that while in every case where the victory ia onrs, 
it ia gwned with but little loss, defeat and disaster are synonymous. 
This fact must makeoa chary of drawing absolote inferences from the 
victories we have gained. Unless the evidence obtained from native 
Boaroea be absolutely falae, IsandhWana was very near being a great 
and almost bloodless victory for us. The Zulu army, disoooraged by 
its heavy losses, was very near retiring from the oonteat, and had it 
done BO its loss in retreating would have been very great. A feather 
would have turned the scale, and yet the result was a disaster to 
our arms of the first magnitude. It does not require a great stretch 
of imagination to picture to oneself the writer on military matters 
gravely drawing dedaotiona aa to the right method of meeting the Zulus 
from the tactics employed on that day. Bnt the scale was tnmed, 
the disaster occurred, and we are, or thiok we u«, wiser. 

I remember, some years ago, talking to an officer who had been at 
Amoaful, and I was suiprised to hear him say that at one moment be 
thought matters very critical. Now I, in common, I fancy, with most 
young officers who have never seen any fighting of this nataire, had 
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alwEtf B judged of the Ashamti war by tlie small loss infiioted on oar men, 
and I have been aoonstomed to regard the fightiog as mere child's play. 
And jet it is very possible that at one period of the battle, it would not 
kve r«qiiired mnch to have converted that decisive victory into a 
terrible disaster. 

As a rale, oar savage wars are foaght against im.meu3e odds, and io 
inch cases hand-to-hand fighting mnst always prove dangeroas, So 
bng as the enemy can be prevented from getting among oar men the 
danger ia small, but when tram any naase the enemy's nambers can 
be made to tell in individoal fighting at close quarters, the resalb is 
destraotion. The maia object of all tactics in warfare of this nature 
most therefiJre be to avoid this danger. Bat there is a farther object of 
Karoely less importance, and that is to inflict loss npon the enemy. 
Unfortnnately these two objects are more or less antagonistic, and 
unless a happy mean can be hit between them, the result will not be 
atisfaotory. There are occasions when audacity, always audacity, is 
the right game to play, bat there are also times when audacity must 
be strongly modified by caution. To judge the right policy to be 
parsued, it is necessary to know something of the enemy ; but this 
iDQch may be said, if it be safe to use essentially offensive tactics, the 
luk before the army is usaally comparatively an easy one. Remember- 
iDg how easy it is for the enemy to oatSank our oolnmns of attack, it 
a evident that unless the sacoess of the movement is practically 
certain, or that it is known that the enemy will not follow up onr 
retreating men, if they have to fall back, it will be unsafe in the extreme 
to push home an attack. Partial advances may be made to drive the 
enemy &om this pointer that, but a regular aaanmption of the ofiensive 
*ill not be wise. Giroumstanoes may compel as to ran any risk, bat 
ia doing so we should not blind ourselves to the fact that these risks 
ire being ran. 

But if we meet the enemy drawn up in position, whether on an 
open plain or along some chain of hills, are we merely to form np onr 
Way in a similar manner and wait till it please our adversary to open 
tbe ball P Assuredly not. Circumstances can alone decide how &r 
)n assault of the enemy's position will prove necessary, bat in any case 
Uiere is mnch that can be done without compromising the safety of onr 
hrca. For this purpose three weapons are at our command — Artillery, 
Csralry, and long-range Infaatry fire. In many cases, perhaps in 
Qost, it will suffice to shell the enemy's position, keeping the Cavalry 
ntAj to charge in directly his men begin to give way. In the mean- 
time the Infantry may be formed up at, say, 1,000 or 800 yards, of 
nen less, acoording to circumstances, and by a carefully sapervised 
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fire niftj add greaU; to the eSeot prodnoed by the shellB. Such Fftbian 
tactios irill aeldom fail, except in rerj moantainODB or other cover- 
giving conutr^ , in bringing on One of two isBnes. The enemj will 
either retreat with greater or leas loM, or he will endeavour by an 
attack to get out of a aitnation where he Boffera loss without the posei- 
bility of an effeotnal reply. In the former oaas follow np sharp with 
alt mounted men and ga-:u, the Infantry aUo advancing as rapidly as 
is consistent with safety. It is, however, hopeless to expect the 
British soldier to oompete with the savage in a nmning fight. The 
black man oan walk ronnd him aB he will, and, even if overt^en, his 
aaperior nnmbeie will tell if the fight be hand-to-hand. So long bb 
fire tactics can be used, Bnperior arms and anperior discipline mnst tell, 
bat when it comes to oold steel, the enemy, if he wait to receive, must 
have the advantage. 

I have italicised the words ' if he wait to receive,' for therein 
lies the kernel of the matter. Indian officers know, from long expe- 
rience, that the enemy they have to fight with will always give way 
before a charge given with decision. How far their ideaa may have 
been altered by the Afghan war remains to be seen, bnt, even there, 
victory af^r victory rewarded the pinok of oar men. It is true that 
our disaster at Maiwand is attributed by some to the defensive 
tacticB employed, bnt it must be remembered that the Afghan ia a 
semi-civilised foe, and not an nncivilised one. 

In dealing with other tmcivilised nations, the certainty that they 
will give way before a charge made by our men is by no meuis so 
great. Experience shows that that portion actually charged will 
almost invariably yield ground ; bnt what then ? Conceive the reeult 
of a comparatively small body of men penetrating into the mass of the 
enemy, becoming enveloped by them and fighting against great odds 
at close quarters, and the peril of the situation becomes apparent. 
Where, therefore, the enemy has sufficient organisation to keep toge- 
ther in some sort of olose formatiom, the use of the bayonet aa an 
offensive weapon must be given np. The troops may advance against 
the foe, bnt they must not chai^ home. But, on the other hand, the 
enemy when in close order will afibrd an excellent mark for both rifle 
and shell, and will soon be made to pay heavily for his immunity from 
the chai^. Scatter he must, or advance to the attack. The latter 
contingency we may neglect for the moment ; it wiU be deoH with 
when we come to defensive tactics. If he scatter, the danger of 
charging is to a great extent removed. He may then be driven from 
advantageous points at the point of the bayonet, and a succession of 
partial oharges aided by rifio fire may put him to rout. 
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But eren in this case the danger of the enemy collecting for a 
genarftl rush most atwaya be held in view, and our men nmet always 
be prepared for an asaamption of the defensive. To send ont single 
companies nnsnpported, aa waa done at laandhlwana, is to conrt dis- 
uter; for, once snrronnded, they most either come to hand-to-hand 
conflict in the endeavour to force their way ont, or they mnst remun 
where they are till their ammiinition is exhausted. 

In the old Datch wars with the Znlns, we are told that the system 
of fighting found most effioacions was aa follows : The whole of the 
Commando, as the column was called, was composed of mounted men, 
■nd moat of them were first-rate shots. Having laagered their waggons 
ud left a guard to defend them, the Commando would set out to 
meet the enemy, and engage him at long range. The superiority of 
their weapons and the accuracy of their shooting combined to give 
them a great advantage so long as they kept the enemy at a distance. 
Their shoto told, bis missed. They seldom or never lost a man, he was 
continnally suffering loss. If he attempted to close they remounted 
their horses and retreated to a safe distance, reopening fire as soon as 
possible. Keeping ap a mnning fight in this way they gradually 
weaned out the natives, causing them considerable loss in the mean- 
time. When tired of this unequal combat the enemy commenced to 
retreat, they followed him nn with a perpetual fire, which gradually 
converted his retreat inte 'ont. If worsted in this mnning fight, 
they slowly retired on their laagered waggons, and defending them- 
Klves there, seldom failed to drive the enemy away with severe loss. 

It was frequently suggested daring the Zulu War that these 
tactics should be once more tried ; that the whole of the mounted men 
of the army should be sent forward to make a dash at Ulnndi, and that 
in case of meeting with resistance they should engage in a mnning 
fight of this description. This method of procedure did not find 
bvour with the authorities, and justl; so. Putting aside the momi 
effect of a regular ocbupation of the country by the army, it ia very 
doubtful whether these mounted men conld have inflicted the same 
loss upon the enemy in a fortnight's fighting, that half an hour's 
Infantry firing did on the banks of the Umvaloosi. They might, 
it is possible, have got to the king's kraal ; they might also, bnt it 
is doabtful, hare driven the Zulus from it, and have fired it. But 
the terrible lesson that was taught the natives of the power of the 
Hartjni-Henry in the open, would hare been withheld, and I cannot 
but believe that that lesson was neoeesary to bring Uie war to an early 
dose. 

However well-mounted men may work in raally open oountryi 
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they ftra powerless in bnah oonntries, while even on the apparently level 
' Teldt ' of South A&ica thej would A^uentlj be maoh hampered by 
the ' dongas,' or dry wateroonrsee, which intersect the conntiy. It is 
very easy to talk of annoying the eatany with distant fire to which he 
oaniiot reply ^ bat those who talk lightly of doing eo forget that even 
a ean^e may adapt his tactios to suit the moment. He will not be 
likely to remain a helpless ta^et to oar monnled men ia the middle 
of ground just suited for our horses, but will choose a broken or hilly 
oonntry wherein to fight. 

Even where the enemy is obliging enough to give ns every chance, 
it by no means follows that the task will be easy. It must be remem- 
bered that every man who &Ils into the enemy's hands is a dead man, 
and that bis death is often preceded by torture. These &cts are well 
known to our men, and indeed are frequently exaggerated in their 
imaginatiaii. It is hopeless, therefore, 'to expect them to stand under 
a heavy fire anlees there be some means of providing for those who 
are wounded or whose horses are shot. Uonnted men attempting 
to carry out Dutch tactios must abandon their wounded, or retire 
before there are any wounded to abandon. Now, in the good old 
days, the savages had no weapons save the assegais, consequently there 
oould be no wounded men to abandon, unlese the enemy was allowed 
to arrive at olose quarters. But at the present day this ia by no 
means the case. It is tme that the fire of the Zulus or the Basntoa 
is inaccurate in the extreme, but still it is not without efiect. It is 
as far-reaohing aa our own, and we cannot iuenre inflicting loss upon 
the enemy without exposing ourselves, at least in some degree. 
Unless then our men know there is some safe place near at hand, to 
which their oomradea who fall can be carried, they will scarcely 
remain long under the enemy's fire. All men ore not heroes, and 
there are few who can contemplate with equanimity the certain reealt 
of falling into the hands of a savage foe. 

8till worse will it be when rough and stony ground haa to 
be traversed. Much of the country worked over in Zululand was 
sown with large loose bouldtira, or semi-embedded jagged stones, ia 
anch a manner that the lithe native cuuld cover the ground even 
fiuter than a horse. In such country the Dutch tactics woold fiul, 
for the enemy could always olose with our men if they tried to retreat. 
On one oooasion only did I see a large Cavalry force engaged wiih 
the Zulus, and that was during the Cavalry reconnaissance, the d&y 
before the battle of TJlundL Certainly the results of that day, how- 
ever satia&ctory so £ar as the object immediately in view was 
ooooemed, did not tend to increase one's belief in the Dutch tactics. 
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On that day the nioanted men nmdei' Colonel Boiler, to the nninber 
of some 500, oroBsed the rirer, partly to dear the opposite bank of 
the men who were firing at onr watering parties, partly to diaoover 
the atrength of the enemy, and partly to learn the nature of the 
^aad on which the deciBive battle was to be fought. On first 
crosaing bat small bodies of the enemy were seen, and these quickly 
retired or hid themselves. After adTancing about three mites, Golooel 
Bnller found himself suddenly in the prcBence of 4,000 or 5,000 of 
the enemy who had been concealed in a ' donga ' or dry watercourse, 
and who poured in a volley at 200 yards range. It is true that but 
few men were hit ; but the reconnaissance was at onoe stopped and 
three men supposed to be dead (they were dead enough when found 
nest day) were left in the hands of the enemy, two more being saved 
by the gallantry of Lord W. Beresford and Commandant D'Arcy, who 
earned the Victoria Cross by their conduct on this occasion. When 
the Cavalry returned, their horses were done to a turn, and I doubt 
whether that force would have cared to have gone many miles from 
the laager to engage the enemy. It ia true they had not lost many 
men, but feeling that, with every horee shot, a man would fall into the 
enemy's power, I doubt whether much of a running fight would have 
beeu got out of thera. Besides, if but few men were hit, it was because 
Ihey did not remain to give the euemy a chance. They were but a 
reconnaissance and they act«d righUy ; but I do not think th^ 
could have done diSereutly if they had intended a serious attack. 

Having thus stated my own views, it is only &ir to give those of 
the other side — views which certainly were received with mnoh favour 
in the unofficial Councils of War among the junior officers of the 
irmy. These were well expressed in a letter from Eambula camp, 
dated April 15, sent to one of the dsily papers, the name of which I 
do not remember. 

' The loug experience of the Boers has demonstrated that, to 
deal effectually with Zulus, white men must be mounted. The 
marching power of these athletic savages is so marvellous that it 
vould hardly be an eiaggeratiou to say that they, naked and carrying 
no weight, would cover five miles of groood while a British Infontry 
man, strapped up and weighted with his kit, would be toiling over 
one. It is not only that the white man needs to be mounted to 
compete with the Zulu in mere power of locomotion ; but the odds 
■gainst which he is called upon to fight make it absolutely necessary 
dat he should be able to accept or decline a combat. The oatastrophe 
H Isandhlwana shows what might be expected to occur when a 
amalt force ouce becomes encircled by the horns of a Zulu impi. 
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With moantad men, however, it ie very diSerant ; on anfthing like 
good ^ronnd tbe; gallop up weU within range, dismoimt, fire into 
the masB of the enemy with proctioal impnnity nntil their proximity 
becomes dangeronB, then monnt and away, to play the sune game 
over and over again. Inatancei) have oocnrred here, more than onoe 
dsring the present campaign, in which a troop of irregnliirs has 
bnllied a large foroe of Zolos in this foshion, killing more than their 
own nnmber of the enemy with no lass to themselves beyond a fev? 
trifling wonnds to men or horses.' 

I oannot remember the instanoeB here alladed to, and I am certain 
they never oocorred when a large force of the enemy was enconuUiTed ; 
and I am still strongly of opinion that a body of monnted men, 
without some secnre place on which to fall back, would never succeed 
in carrying oat these taetioe. At the same time combined with the 
use of a laager, or of a body of In&ntry capable of holding its own 
defensively against the enemy, monnted men used in this way wilt 
frequently give an offensive character to the aotion which wonld other- 
wise be wanting. 

As an example of the successfol nse of f^ese tactics, we may iake 
the relief of Mafeteng* (PI. III.)- It is true that in this action the 1st 
Gape Mounted Yeomanry fell into a trap and lost heavily, ,bnt on the 
whole the action of the Cavalry was eminently snccessfnl. The greater 
part of the fighting devolved npon them, and, with the exception of 
one occasion, when the enemy managed to get near the flank companies 
of the Duke of Edinburgh's Own Volunteer Rifles, they sncceeded in 
keeping him at a respectful distance, oooasiomTig him at the same time 
considerable loss. Had the Basntos shown greater determinatioo, the 
Cavalry could always have &llen back on the main body, where a 
defensive action conid have been fought. When this had ended in the 
repulse of the enemy, the Cavalry could once more hare advanced and 
followed him up according to circumstances. 

So far we have looked upon these mounted men as monnted 
Infantry only, and undoubtedly it is in that form that they play Uieir 
chief part. But their sphere of utility does not end here. If trained 
to act as Cavalry, there are many occasions in which a charge may 
lead to decisive resulte. If the advance of Infantry carry with it a 
great moral effect, a Cavalry cfaai^ carries even more, and there are 
few savages who will stand one if it be delivered with due energy. A 
little farther on I shall have more to say on this subject in connection 
with defensive tactics ; here I note the fact that the use of Cavalry as 
Cavabry ia not debaned by their more frequent use as mounted Infiufat;, 
la the IaU Baioto war. 
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Few qotttioiiB were more debated in the army &flier Isandlilfrana, 
tbao the proper method of handling Infantry against a unmerous and 
brare, bnt nnciTilised, foe like the Znlns. From the open order and 
widely scattered line of the 24th Begiment, to the serried sqeare of 
Ulondi, nas a great step, and it marked the change of opinion prodnced 
by the Zuln victory. Bnt I fancy few of those who stood in the 
Bqasre at Ulnndi were satisfied that the last word bad been spoken 
on the Bnbject. The formation adopted was more or less saited to the 
problem that had to be solved, bat it was not one of ouiversal appli. 
cation. It might answer in & level plain so long as the enemy was 
kind enongb to advance boldly in the open. It mnst fail in broken 
ground or where the enemy has to be attacked. One oanoot conceive 
Morosi's mountain or Sekoknni's stronghold being captured by a 
hollow square, and yet these both fell bnt a few months later. The 
fronts attack mnst sometimes be undertaken, and it is necessary to 
consider the formation beet suited for it. 

In dealing with this qneetion, the first point to be remembered is 
that in closing with the enemy, there ia little or no danger to be feared 
during the early stages of the attack. Indeed, it is not till we arrive 
irithiD reach of a sudden rash that the movement is attended with any 
risk. It follows, therefore, that it is quite annecessary to adopt 
skirmishing or open order as a means of avoiding the effects of the 
enemy's fire. So far as that is concerned, we may cany out the 
advance as we like. Bnt as we near the enemy's position, the risk of 
a sudden rnsh in overwhelming numbers continually increases. To 
expose men in individual order to this danger is to coort disaster, for 
each man may be sarronnded and slain. If kept in hand, however, in 
close order, the danger is for a time removed, and if ammunition hold 
ont, or if relief be at hand, it is altogether obviated. A single man 
nith a bayonet falls an easy victim to half-a-dozen savages with 
assegais, bnt a hundred men in line can hold their own almost indefi- 
nitely agunst ten times their number. The gallant stand of Tonng- 
hnsband's company at Isandhlwana, is a good example of the safety 
resulting ^m close order, bnt the disaster of that day is a warning 
uainst allowing an overwhelming number of the enemy to get among 
our men while in open order. 

Bnt the simultaneoas advance of a long deployed line over a con- 
siderable distance, is by no means an easy matter, and the necessity for 
keeping np a heavy fire daring the advance does not make it easier. 
Besides, if onr men advance in line two deep, even without allowing 
for second line and reserves, they will show bnt a comparatively small 
front ; they will be oauflanked and ev entnallj'.siirronnded. To obviate 
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these defecte, it would appear advisable to divide tbe line into » 
perhaps double oompanies, with interrala at least aa grekt as the troat 
occupied, with a similarly foimed Ewoond line of perhaps half its 
stren^h ; the advance will be made by the more or leas indqtendeut 
moTement of these sections, care beingtalcen, however, that tbe general 
alignment is preserved. Each section will be kept in close order, and 
if need be, oan be formed four deep on the principle of company squares. 
If the enemy advance to tbe attack before tbe final charge is delivered, 
each section will be capable of prolonged resistance, even when 
snrronnded, owing to its formation, while the second line can be em- 
ployed to disengage any portion that is in difficulties. 

After arriving within charging distance, a heavy fiie should be 
maintained upon the enemy ontil the favourable moment arrives to 
bring matters to a crista. This will occur when our fire has so shaken 
the enemy that be shows signs of wavering. The charge should then 
be made, still in close order, by a simnltaneons advance of tbe whole 
line, tbe second line, however, keeping at safe distance in case the 
assault shoald &il. This foilnre shonld, however, be impossible^ for as 
there can be no reason for bringing matrtera to a head nntil onr fire has 
had dne effect, nothing but impatience ahonld lead ns to close with tbe 
enemy until he is on the point of retiring. When the adversary it 
already wavering the charge will certainly produce the desired result. 

The real danger to be guarded against is that of tbe enemy 
advancing to the attack before our £re has had time to destroy his 
morale. In this case the second line should at once be moved up to 
the intervals of the Grat line, reinforcing that portion of it most strongly 
threatened, and each section must defend itself. It ia not likely that 
the enemy will be able to surround onr double companies, althoogh be 
may penetrate between them. It ie attributing to him greater plnck 
than is possessed by any nation of whom we know to suppose that be can 
maintain himself at close quarters for any length of time, even in front 
of the line, between two fires it would be impossible. It is generally 
admitted in all books on tactics that the crisis of the attack cannot last 
more than two or three minut«s, and that within that time the assault- 
ing troops must aucoeed or retire. But in this case the native has no 
means of bringing about a rapid success. His fire is too feeble, he 
cannot break our company squares by mere weight. But unless be 
can succeed in a few minutes, he mnut fall back or be annihilated. 

It may be urged, however, that our company squares will fire into 
one another. Well, if we can conceive the enemy really closing on our 
men, penetrating between the squares, and remaining surging close 
l^ronnd them, thif piay undoubtedly take place. Bat is such a case 
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DooceiTable, except when a disaster has already nearly taken plaoe P 
If we bave ao miscalciilated our st<reii(|^h that the enemy, by Hi over- 
powering snperiority of nambers, ia able to close in this manneF, we 
may conBider ourselves lucky if we eTentnally pot him to flight, even 
irith a heavy loss to ourselves prodaced by onr own fire. Bat even in 
such a case as Isandhlwana this does not Beem to have oocnrred. 
According to all accounts the fire of onr men was perfectly able to 
check the enemy's advance until the breaking of the Native Con- 
tingent left some 800 men in extended order to cope with 20,000. 
Even then it is donbtftil whether they wonld not have maintained 
themaelves had they not been taken in rear by a fresh party of the 
enemy, and thna fonad themselves between two fires while Twt in a 
formation capahU of defence in both directions. I believe that if we 
sdopt a formation that will prevent oar men from being swept away 
at the first rush when the enemy attempts to close,. his failure ia cer- 
tain. It will not be many moments before he falls back again to a 
respeotfnl distaooe, and though his final defeat may not iiave been 
accomplished, a fidr chance will once more be afforded as of pursuing 
our own object. 

Shonld it become neceeaary (o retire before the enemy is broken, 
care must be taken not to afford him an opportunity of falling unawares 
upon our retreating men. Retiring by alternate sections would appear 
to be the safest plan, or where the second line is intact, by alternate 
lines. 

The main principles of an attack of this nature would therefore 
appear to be as follows : 

(1) Full ^eet must be given to onr superior fire before any 
attempt is made to close with the enemy. 

(2) .Where the enemy is exposed in the open, it will seldom be 
Deoessary to deliver an actnal charge until he is on the point of break- 
ing, although it may prove necessary to advance to closer qnartera 
than those first taken np. 

(3) When, from the nature of the ground, the enemy ia protected 
from onr fire, the attack may have to be carried out to the very end. In 
this case, however, the natives will seldom be in a position to use large 
masses suddenly, and the danger will, therefore, be somewhat reduced. 

(4) While it may not be necessary to form the whole force in one 
compact mass, each fraction of It mnst be kept in close order when in 
dangerous proximity to the enemy. 

(5) If the enemy attempt to rush, the men must be cautioned that 
&ey are safe as long as they stick together, bat that if they break they 
are lost, 
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(6) Small compact bodies, erea when siirroimded b; tiie Bosmj, 
are not neoeasarily confined to the spot on which they stand. The 
enemy cannot lire long in aotnal contact with them, and when they 
give way, a retirement or advance will always be poBsible. 

(7) To clear a hill, or any other given point, of n comparatively 
small body, the bayonet may be naed. To defeat an army of natives 
the rifle is the true weapon. 

(8) The nse of Cavalry as an auzilisry will frequently be very- 
advantageous. It is seldom that a savage foe can stand a regular 
charge, and if one bo given with due energy, it will frequently prevent 
the In&ntry being sorroonded or disengage them if they aie already 
henuoed in. 

Although it may often be advantageous to attempt an offensive 
movement, anch as that deseribed above, there must always be a de- 
fensive element in all actions with uncivilised foes. What has already 
been said about the advance into the enemy's country, applies eqaally 
to the advance of an assaulting column. In neither case is the ground 
in rear of the troops covered by their advance. Arrangements must 
therefore be made to defend the convoy which accompanies the anny, 
and to preserve some secure place for the field hospital and non-com- 
batants. This place will also form the refuge for the assaulting 
column if obliged to fall baclc, and in it a defensive action csn be 
maintained, until the enemy is defeated l^ sheer loss of numbers. In 
many instances it is here that the trae battle is fbaght, the remaining 
operations being confined to skirmishing for varions objeots ; snch as 
driving back small parties of the enemy that are annoying the cohimn 
trom some vantage point, drawing on tfae enemy to bring him under the 
fire of the nuunforoe, and following him up when he retires discomfited. 
In some cases, as at Ulundi, this defended space is a fixed one, the 
army being drawn np merely with the purpose of resisting the enemy's 
att.ick. In other instances, as at Amoafnl, or the relief of Uafeteng, 
the whole body moves slowly forward, fighting as it goes. In either 
case the main principles are alike. 

Such a formation would be adopted in the following cases : 

(1) Where it is necessary to cany the colnmn in safety to a 
given point, and where attacks may be expected upon it from any 
direction. 

(2) Where it is tolerably certain that the enemy is about to 
attack, and where, conseqaently, there is no necessity to do more than 
await his assault. 

As an example of the first we may take Napoleon's army sur- 
rounded by Uamelouks in Egypt^ the battle of Amoafiil, and ihe 
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lelief of MafeteDg ; of the second, the battle of Ulnndi is a good 
ipecimen. 

Napoleon ia Egypt found himself exposed to the attacks of tm 
orervhetming nnmber of Mamelonks, men who combined skilful 
ioreemanship with espertnesa with the sword. Bat they were capable 
nly of shock tactics. They put their whole trost in their horses and 
nrords, and knew not the value of the gnn. Against men in line or in 
Iwwe order they were formidable foes, all the more so that the mnsket 
of that day bad not the same stopping power as the modem rifle. 
Hapoleon's soldiers soon came to fear their unaccustomed enemy, and 
to attribute to him even greater powers than he possessed. It became 
Kcessary to adopt some formation capable of meeting the pecaliar 
^tures of the case. The plan adopted was to form the army in 
krge sqnares, a division in each square, with the gnus at the angles. 
These sqnares were large enough to contain within them the ammnni. 
tinii, hospital, and other waggons with the army, and also the Cavalry, 
tde latter sot being powerful enoogh to hold its own in the open. 
the Uomelouks charged these squares repeatedly, naturally without 
Access. At each chai^ they lost heavily, and in the long run they 
^me demoralised and defeated. 

Here we have evidently vety much the same state of things as 
(Rcnrred during the Zulu war ; the same feeling of insecnri^ per- 
nding the men unless formed up in a compact mass ; the same 
mmnnity from danger when once such a formation had been adopted. 
It must be noted, however, that these large squares had but little 
oSenBive power, that they were unwieldy to niove, and that, large as 
Itey were, they could not contain the baggage train of an army. 

The battle of Amoaful was essentially a bush fight, and conse- 
^ently differed greatly in character from the other examples I have 
<i'men. Here there was no chance of combined movements on a great 
Kale made by the enemy, for the bush which stopped oar troops was 
>)iiiidrance also to the enemy. At the same time the enemy was very 
■uinierous, and it was essential that preparations should be made to 
Beet his attack from whatever side it might oome. To allow for this 
^circular position was first taken np round Egginassie. The line was 
^tmed of companies, in close order at oonsiderable intervals, with a 
"xnparatively small force held in reserve in the centre. As there was 
"Bt little chance of producing good efTect from the fire of men in 
•ilose order, owing to the concealment of the enemy's movements by 
UiB thick bush, it became necessary to throw out a line of skirmishera 
'ofront of the companies. In doiog this there was but little risk, as 
the main line, behind them was not far off ; at the same time it is as 
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well to note there woaM have been no necessity to ran eren this 
semblance of a risk ia the open. 

By tbU arraDgemeut the troops anrronnded a considerable space 
of gronnd round the village of Egginassie, thus forming ronghly 
a bollow square. Safficient space having been gained to either flank 
the intention was for the whole to advance in three oolanuis, the 
men forming the sides of the aqoare being the Sank colamns, the 
front of the square the centre column. The balk of the men in 
tbe rear &ce were to be lefl in Egginassie as a rear-gnard, btit 
they were to send forward two companies to follow the advance 
at some distance to prevent the enemy &om taking it in reverse. 
The front face was also to drop behind two companies with the same 
object. Daring the advance, aa was natnral in a bnsh country, 
mnch of this formation was lost ; and before half a mile had been 
acoomplisbed, the flank columns had joined the centre one, and the 
whole force bad formed line to the &ont with the exception of the 
companies detached to guard the rear. 

As, however, the Ashanti army bad retreated before oar men, no 
inconvenience was caused by this, and Amoafnl was reached without 
mishap. 

In this action, therefore, we see the principle of Napoleon's sqnares 
once more pat in practice, but modified to snit the circnmstances of 
the case. The necessity for enclosing a space wherein the woanded 
and non-combatante could be placed was recognised, but the nature of 
the conntiy, combined with tbe character of the enemy, did not 
necessitate a compact formation for the whole army. 

Again, if we tarn to the relief of Hafeteng, we find the same 
guiding principle, modified, of coarse, to snit the particolar case. 
Here a convoy of some fifty os. wagons bad to be taken tbrongh a hostile 
country infested by a numeroas foe, whose attacks might come from 
any quarter. The number of troops available to goard the wagons 
was not suffi-cient to enable them to form a continuous cordon ronnd 
them, even bad that appeared advisable. The men were, therefore, 
divided into foar bodies placed one in front, one in rear, and one on 
either flank of the convoy. In case of an attack, any one of these 
bodies, being kept in close order, conld resist the enemy long enongh 
to allow assistance to arrive from the remainder of the troops. If the 
enemy attacked with his whole force on one side, the whole of the troopg 
gaardingtheconvoycouldsoonbeconcentratedon that side to meet him. 
If he attempted to attack on all sides at once, he could not be strong 
everywhere, and then each body of onr men could have defended itself. 

Bat in order to introdace some element of oflensive tactics, as well 
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IS to discover the intentions of the enemy, three parties of yeomanry 
preceded the column, one on the road by wbioh it was moving, one on 
either flank. In the reeiilt the Buutos never really attacked the 
colamn, bnt confined tbemselveB to hovering near it and maintaining a 
hot bnt naeless fire npon it from a distance. The yeomanry repeatedly 
advanced agiunst them, and uccaaioned them some loss by their fire, 
bat on each occasion the enemy fell back. Once a body of the enemy, 
■lipping round the flank of the advanced parties, attempted to close 
with the colnmn, bat a single wpll-direct«d volley drove them back. 
Oncje also one of the advanced parties, following np some retreating 
Basntoe, fell into an ambosh. The Basatos retired np a hill and dis-- 
appeared behind the crest. The yeomanry, in eager pnrsnit, dashed 
over the same crest only to find themselves at close qnarters with a 
party of the enemy ten times their strength. The osnal result followed. 
The party was almost annihilated, and thirty-five men paid the penalty 
of their raahness. 

If we tnm from these ex&raples of actnal warlbre to consider what 
wonld have ocoorred had the colamn that advanced on TJlnndi been 
attacked while on the march, we are at once met' with a difficulty. I 
have already described the arrangements made for defending the 
eonvoy by laagering, bnt this plan 1^ itself wonld have entailed the 
cessation of the advance. It wonld have been qaite possible to 
conceive the Zola army banging aroand the colamn, threatening an 
itttuik bnt never deliverii^ it while the waggons were laagered. To 
anlaager and proceed on the jonrney wonld have been highly dangerous, 
as the column of wt^gons was too long to be efficiently guarded by the 
anmber of men with it. But to remain waiting for an attach which 
aever came wonld not have been possible. It is here that the action 
rf mounted men, aided by guns, would have proved moat useful. 
Advancing to within easy range of the enemy, they could soon have 
occasioned him so heavy a loss that he would have been obliged to 
bring matters to a head. He coald not have remained quiet, bnt must 
have retired, or advanced to the attack. There can be but little donbt 
that the latter would have been the course chosen, and then the 
problem before the army would have become merely that of defending 
a laager against an attack. If the enemy retired be should have been 
followed Dp and driven away to a safe distance ; indeed, a pursuit of 
this nature should be maintained as long as possible, perhaps even for 
days, althongh in that C6se prec&ntioD must be taken to prevent the 
pnrsuing troops being cut off I7 a fresh concentration of the enemy. 

It is quite possible, however, that an attack on the colnmn conld 
bare been beaten off without having reconrse to laagering at all, by 
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emplojing the tactics of the Mnfeteng relief colamnB ; certainly wonid 
one be inolined to think so against any savf^ foe who had not 
proved hia metal like the Znlna. For this purpose, the first thing 
would be to dose up the oolamn as fiu- as possible, marching the 
wagons as many abreast as the natnre of the coontry will permit. 
The available troops shonid then be divided into parties, one in front, 
one in rear, and one for every qnarter of a mile in length of the colnmn. 
Theae parties should not be less than 300 or 400 in strength, and shonid 
be kept in close order. In case of an attack they would nsnally be 
able to defend, not only themselves, bnt also that portion of the colnmn 
intervening between them and the nest party. It is, of conrm, just 
possible that a very determined enemy woald succeed in reaching the 
wagons and slaying a few of the oxen ; but tbey woald pay dear for 
their temerity, and it is scarcely conceivable that they conld maintsiu 
themselves at snoh close qnarters long enongh to do mnch mischief. 
Of conrse, if we most give credit to our enemy for that wonderfal 
plnck, contempt of death, and I had almost said invulnerability, with 
which the Zulus were supposed to be gift«d, snoh a plan of action 
would seem nsh. Ijoager and defend yourselves must then be the 
cry, and farewell to all initiative or rapid movement on onr part 

Where defiles hod to be passed a further di£Bcalty would have been 
eooonntered, as then the oolumn could not have been closed up, bat 
would have straggled over many miles of country. To overcome 
this difficulty a different plan wonld have been necessaiy, fbr a lon^ 
defile to that employed for a short defile. In the former case the 
fo/eri plan would have been to laager the wagons at the entry of the 
defile, and leaving a sufficient guard for them, to take the remaining 
troops on to attack the enemy. Once defeated or driven away, the 
enemy would not binder the pasM^ of the convoy. But to do this 
might, in some cases, cause a delay which would be fatal to the objects 
of the expedition ; and a simpler way might possibly be found in taking 
the convoy through in sections. Forming laager at the commencement 
of the defile, as many waggons as could be safely guarded when strung 
ont at the greatly increased intervals (which would be inevitable), by 
the men available, might be sent through it, to laager on the far aide. 
A garrison being left in the new laager, the remainder of the escort 
might return and bring a fresh section with it, and so on. Some sach 
system might have been Qeoessary had the ecemy endeavonred tc delay 
our march throngh the bnsb below the Entonjaneni, but unless the 
enemy shows greater skill in warfare than the Znlns, it may be 
possible to advance without having reconree to so many preoaations. 

Where the defile is but a short one, the only change in the ordinary 
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method of ftdvanoing which has to be made is to halt the leading 
waggona until the tail ones are through, thne avoiding any opening ont 
of the colamn. Aa this, however, will oauae a considerable delay when 
the Qttmber of waggons is great, it may freqnentl; be omitted ^ there 
be no fear of attack. 

When several snoh short defiles have to be crossed in sncceBsion, 
the leading waggons need not be halted till they hare cleared the last, 
provided always that the distance over which the column then extends 
is not too great for defence. 

Id the foregoing pages I have discussed some of the ohief points 
connected with the advance of a column in contact with the enemy, 
together with the tactics to be employed on the oSensive. I propose 
now to consider defensive tactics, and the more or less defensive battles 
wbure the army takes ap a position and awaits the enemy's attack. Of 
this class we may take the battle of Ulnndi as a good example. On 
this occasion a force of 4,000 whites, 1,000 natives, and 14 guns 
advanced into the plain sarroanding the great military kraals with the 
intention of accepting, rather than giving, battle. It was known that 
the Zolns were present in large force, and it wasa generally nnderstood 
tbing that if onr men waited the enemy in the open, an attack wonld 
certainly be made npon them. It was foreseen that this attack wonld 
be an enveloping one made from all directions, and that conseqnently 
front mnst be showed to every point of the compass. There was no 
' regular convoy to be defended, bat a certain number of ammunition 
and tool carts had to accompany the force, and these must be pro- 
tected. A safe place must also be arranged for the hospital. It was 
evident, therefore, that onr men mnst form a hollow square of some 
sort, within which the waggons and field hospital could be plEtced. 
Let as now see what were the arrangements actually made. 

The whole of the Infantry was drawn up in a large hollow square 
— two deep — with the guns equally divided among the faces. A 
reserve of about two companies per face was kept inside the square, 
the whole of the natives being also placed within it. The mounted 
men were sent out on every side to meet the enemy, with orders to 
engage him, but retire, when pressed, into the sqaare. The whole of 
these arrangements were carried out without any interference on the 
part of the enemy, whose men were, however, seen on the slopes of the 
hilltj an every side. Gradually, however, the enemy closed in, and 
soon the mounted men became engaged. Betiring before the Zulus, 
these slowly fell back upon the Infantry, and as soon as the enemy 
had advanced within rarge of the square, the Cavalry were withdrawn 
into it. The foe then advanced simoltaoeouBly on every side upon 
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the aqnare, firiog beavilf as the; cftme on. On our side fire wbs 
opened as soon as the enemy were within good range, and was kept up 
without intermission dnring bis sabeeqnent adTanoe until he fell bc^k 
again. This, however, did not oocnr until be had got in some places 
to within 60 or 70 yards, but the fire of our men was so heavy that 
his loBs was immense. Once he began to retire the battle was practi- 
catly over, for he had exhanated bis moral force in endeavonring to 
oloae. The Cavalry was then let ont upon him, and his retreat con- 
verted to a ront. In this way, without moving our mmi a yard firom 
the position they first took up, a decisive defeat was inflicted upon the 
enemy, and with bat little loss to oarselvea. 

Certainly the battle of Ulundi fulfilled its object, and was cheaply 
gained ; so far the taotics employed joatified tbemaelres. But it by no 
means follows that similar tactics would produce equally good results 
on another occasion. The mere closely we examine the details of that 
action, the more clearly does it appear that the amogements made 
at THundi were deflective in theory at least. Against the parlicnl&r 
fbe who had then to be met they answered thorongfaly, bnt they might 
at least prove dangerous against another enemy. 

Five thousand men were crowded into a space of about 150 yards a 
side, and formed an almost solid square of that extent. It woald seeni 
scarcely possible for the worst of marksmen to &il in hitting such a 
target ; but luckily the Zulus were inconceivably bad ahota. Even 
they, however, managed to hit about 140 men, and we can scarcely 
hope to meet, at least it would be dangerous to truat to meeting, snch 
bad shooting in future. It is true that our savage foes are nerer 
likely to be as well armed or trained to the use of anna as our own 
men, but their superiority of numbers will help them to make np in 
some measure for their inferiority in these respects. 

In connection with this subject I may add a few words about the 
native ideas of shooting. Dnring the present Basato war the Colonial 
forces have been unpleasantly reminded of the natives' immunity from 
many of the rules which guide civilised soldiers in their method of 
fighting, by finding themselves exposed to a hot fire firom an immenBe 
nnge. Some of them have jumped to the conclusion tiiat the 
enemy is better armed than our own men, and of course an attempt 
has been made to make political capital ont of the &ct. On exami- 
nation we shall find that the reason of this lies rather in the method 
of nsing them than in the arms themselvea. Experience has taught 
the natives two things. 

Firstly, that they need not attempt to aim very acouratoly at the 
object they wish to hit, for they are not likely to hit it if they do. 
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Secondly, that the moral effect of a heavy fire, even if it does not 
do any material damage, ie very great against their fellow-savages, 
the foes they nBoally meet. Knowing as they do that hy maintaining 
a heavy fire from a great range they are almost as likely to occasion 
a few casnalties as by firing at moderate ranges, for in either case 
ench hit is a finke, they blaze away at any distance from 1,500 to 
2,500 yards. If they ose Dp all their ammnnition they can disband 
or retire, in either case withoat a decisive victory being scored 
against them. To tbis long-range fire onr men have no p^ly save 
guns and the offensiTs action of Cavalry. The Infantry dare not 
waste their rounds by retnming the compliment. But neither guns 
nor Cavalry can be trnsfed to drive the enemy away to a greatOT 
distance than 2,600, especially in broken ground. To offi:r snch a 
large mark as the Ulnndi sqeare to fire of this nature is evidently 
to expose the men to considerable loss. Against a foe like the 
Baantos it is not onlikely that a severe lesson would be tanght as if 
we attempted to do so, and in any case it seems dangerons. 

If we attempt to apply a square of this sort to even the most 
level ground, it wilt be found that the field of fire in some parts of 
it is greatly curtailed by some slight rise or depression in the surface, 
or by bashes, rocks, or other cover. Thus at Ulnndi, although there 
was an average field of fire of some 600 or 600 yards ronnd the 
square, there were places where the Zolos coold get very near our 
men before they came full under fire. Thus it was that opposite the 
comer guarded by the Slst Boyal Scots Fusiliers, the natives arrived 
within 50 yards of the square snd for a few minutes a band-to-hand 
struggle seemed imminent. In order to obtain a mazimnm effect from 
u given number of rifles the formation of the ^ops must be made to 
agree with the features of the ground, and this a rigid square will 
not do. In places the line must be pushed forward, in others drawn 
hack, and more attention must be paid to the development of the 
offensive power of the weapon than to the defensive strength of 
theoretical formations. 

By adopting the continnous square formation all power of 
manceuvring was lost. Xo arrangements were made for any advance 
or retreat of any portion of the line. It was, and was intended to be, 
a stolid defence, a stone wall against which the enemy could dash his 
bead. Is it absolutely necessary to cast away the advantage which 
the power of manceuvring gives in order to resist a horde of sav^es f 
Surely some more pliable formation may be adopted than the Ulnndi 
square. 

Cooped up inside the square the Cavalry were powerless during 
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the continnanoe of the action. ITDder no conceivable cirCQmstanceB 
ooald they have been employed, anlesB the aqaare was broken and a hand- 
to-hand fight enened. liven in that case their hones would have been 
bat anincnmbmnce to them, they conld not hare been naed for charging. 
When at the opening of the fight the nkonnted men retreated towards 
the Infantiy followed by the Zolne, they had to retire inside the Bqnare 
earlier than need otherwise hare been done to clear the front of fire, 
and also to allow the gap made in the aqnare for their entrance to be 
closed ag^n. At the end of the battle, when the enemy wavered and 
was evidently aboat to retreat, the Cavalry were ordered out tocha^^ 
and parsne them. There was so mnch delay, however, in getting 
them ont of the crowded square that comparatively little execntion 
was done by them. No large bodies of the enemy were cut off in their 
retreat and made to surrender their arms ; and, thongh a certain anmber 
of the hindmost stragglers were slain, no decisive reaalts were obtained 
by this arm of the service. 

I think enough has been said to show that the hollow square forma- 
tioa is far from faultless. I began by admitting that a hollow square 
formation of some sort must have been adopted, but need it have been 
one of the nature of that actnally nsed ? Xeed it have been an accn» 
rately formed geometrical square, or rather oblong P Need the sides 
have been continuons ? 

If it was necessary to avoid all intervals in the line, it miefa^ still 
have been possible to have adapted the shape of the square to the con- 
figuration of the ground, so as to have improved the field of fire. At 
the same time it most be remembered that, with the force present, only 
a limited length of tine, two deep, could have been formed. The space 
enclosed by that length of line was already small, to have broken the 
line witb re-entering and salient angles would have made it amaller. 
Any great divergence from the straight faces employed was therefore 
impossible, and it is questionable whether any good would have been 
done by small alterations. 

But is it necessary that the line should be continuous ? A. great 
deal has been said and written abont the unsteadiness of our yonngr 
soldiers dnriuff the Znla war, and it is possible that nothing bnt a 
close formation, such as that employed, would have answered, bnt I 
do nob think so. In the majority of instoQces, however, this is not so. 
The line may be formed in sections, each section in close order, with 
considerable intervals between them. To illustrate my meaning I 
will apply this formation to the force present at the battle of Ulnndi. 

There were present at that battle, roughly speaking, 3,000 
Infantry, 1,000 Cavalry, and 1,000 natives. The Infantry for the 



fbyCoOglc 



357 

porpoees of tte action might Kave been divided into five battalions of 
600 men each, of which one would have fnmislied the reserve. The 
remainder wonld have formed eight de mi-battalion b, each oconpying a 
^nt of about 100 yards. These wonld be formed on a more or less 
drcnlar front, with intervals of abont 100 yards between the demi- 
battalions, thus occupying a perimeter of aboat 1,600 yards, or a square 
of abont 100 yards a aide. Within this square the Cavalry wonld have 
retired when pressed by the enemy, but the retirement need not hare 
been effected so early ; firstly, because they wonld not have masked the 
fire of the In&ntry behind tbem to the same extent, owing to the in- 
creased front taken np; and secondly, from the lemoval of the necessity 
for cloBtsgnpthegapin the sqnare by which their entnuice was effected. 
The reserve battalion wonld also be kept in the centre of the sqnara 
ready to reinforce any portion of the line where their services might be 
required. 

During the continnance of the attack each demi-battalion would 
be self-supporting, at least for some time, however hard pressed by 
the enemy. So long as ammunition holds oAt, experience shows that 
it is impossible for the enemy to break a fbroe of 300 men who are in 
close order. But it may be urged that the enemy may penetrate 
between tbe demi-battalion s, and prodnce a moral effect highly dan- 
gerous to the safety of tbe whole force. To guard gainst that we 
have, firstly, the reserve battalion, which can fill up tbe intervals at any 
portion of tbe line really serioasly threat«ned ; secondly, the Cavalry. 

With regard to tbe reserve battalion, it must be remembered that 
if its services are required at all, they will seldom be so on more than 
one face at a time. To endanger tbe safety of the line tbe enemy moat 
mass against some point in it. If he attack on all sides sSmnttaneonsly 
he must be comparatively weak everywhere. In the former case the 
reserve battalion can be moved to tbe dangerous side, and be employed 
u occasion may require. In the latter its services will seldom, ov 
never, be required at all. 

But necessary as it may be to keep one battalion in reserve, it is to tbe 
Cavalry that the real defence of the intervals must be entrusted. At tbe 
battle of Ulundi tbe large (for the number of men engaged, very large) 
body of mounted men was practically useless during the greater part 
of tbe action. They added to the crowd inside tbe square, increased 
the number of caen^ties that occurred, and, had the front line given way 
unywhere, would have made the ensuing confusion worse than ever. 
But with such a formation as I have described there would be plenty 
of sphere left for their action. If tbe enemy at any time should draw 
dangerously near the line, a charge delivered with energy through 
h 
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the interrala would almosi certainly caase him to fall back. The 
charge conld be delivered, and the Cavalrj conld retam within the 
square, withoat masking the Infa&tiy fire (or at least without doing- 
so to anj great extent), and withoat upsetting ths formation adopted. 
Similarly, when the time came for the final chaise and pnnail, the 
Caraby ooald be out of the sqoare and upon the eoemj' without that 
dday which took away so mnoh from the effectiveness of the ptxTBoit 
at Ulnndi. 

The nse of Artillery in sncb. actions presents but little difficulty. 
At the commencement of the battle the gnns may be sent oot with 
the CaTalry to Annoy the enemy ; returning to the position in time to 
aasist in the subsequent defence. The namber of guns available will 
usually be smaU, consequently one should not expect any great 
phyaioal result from them. At the same time their moial influence 
upon most natives is very great, while to our own men the aennd of 
the big guns blazing away by their side is very cheering. At the 
same time guns are frequently of great use in counteracting the lon^- 
raoge fire of the enemy, and were it for this reason alone their 
presence cannot be dispensed with. 

Field works on the field of battle are nsnally intended solcJy to 
protect the men who occupy them from the enemy's fires. Time will 
seldom admit of any strong profile being given to them, and consequently 
as a barrier to tbe advance of the foe their valae is almost nil. Bat in 
OUT savage wars it is seldom the enemy's fire that has to be feared. 
Consequently the constrncticn of shelter trenches and similar works, 
for which alone there is usually time available, cannot be r^arded as 
a necessity. At tbe same time a few men's lives may be saved by- 
tbem, and, therefore, it would always be well to construct them where 
possible. More especially is this the case with the field hospital. 
This is usually placed somewhere abont the centro of the apace 
enclosed by our men, and Uke every inch of that space it mast be 
exposed to the enemy's fire. If time does not admit of the hospital 
being surrounded with a good wall before the Ggbt begins, it is always 
possible for the reserve to continue the work during the progress of 
the combat. 

The importance of clearing away all cover from the immediate 
front cannot be exaggerated. On the efficacy of oar fire must our 
safety in great measure depend. It is by shooting down the enemy 
fast enough that a moral impression will be made upon him strong 
fluoui^ to make him forget his superiority of numbers. At Ulnndi 
a small patch of low bushes about 70 yards from Uie lefl rear face of 
the square was occupied bj a few of tbe enemy who maintained their 
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ground there till tlie very and, and who killed and woanded several 
of onr men notwithetanding the heavy fire brought to bear npon 
them. 

There is one point mora connected with the battle of TTIaadi 
which deBerrea notice. The whole of the natives with the army were 
placed ineide the sqnara. It was felt that it wonld be eminently 
nnsafe to place them in line with the other troops, as they wonld 
ilmoet certainly have broken and destroyed the formation. It may be 
•sked than what was the use of baring these men with as ? 

The aad experience of Isandhlwana has shown ns how unsafe it 
is to trust the defence of any portion of the line to inferior troops 
>a oases where the issue of the battle is likely to be at all donbtfnl. 
If in the front Hue they wilt break, if in reserve they will disappear, 
kt the very moment when their assistance is moat needed. The nse 
of friendly natives, however well armed, as troops of the line, must 
always be attempted with cantion, frequently it moat be given np 
altogether. Bnt even where it is determined to do without their aid 
as fighting troops, it will asually be fonnd that they ara very valuable 
anxiUaries in other respects. More especially on outpost duty will 
they be found of nse, where their good eyesight, and knowledge of the 
enemy and the country, will frequently be of the utmost service. 
There seems to be some ft^emasoury or instinct among them by whioh 
they can scent danger from afar, and warn the white man of the 
proximity of an amboscade into which, bnt for their assistance, he 
would most undoubtedly have fallen. 

The best method of utilising their services as picqueta is a matter 
of some dispute. On the whole, I believe that it would be better to 
attach a few natives to each picquet to be used in conjunction with the 
Elnropeans posted as sentries, rather than to pnt them out as separate 
picqnets. In the latter case it is not impossible that the whole picquet 
may vanish on the approach of danger without giving any warning at 
all. In this, as in all other cases, where tbe services of natives are to 
be used, the rule must be, ' use, but do not trust them.' 

I have now gone over — -very imperfectly no doubt, bnt still I have 
gone over — the varions points I had set myself in commencing this 
Mcay. It only remains to record my reason for choosing as my motto 
' Serrez les rangs.' At the commencement of tbe Zulu war the 
necessity for close order does not seem to have been recognised. Tbe 
(xperieDce of tbe Old Colony War had led our men to despise their 
enemy. They never expected bim to close with them, and for the 
purposes of a fire-fight only the wider the front occnpied the better. It 
diminished tbe obancee of being tnmed or snrronnded. Isandhlwana 
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Oftme as a rnde an^ening from this dream of secartty. It is time 
that the old taotics were siiccesafnl at Znagnia Nek and Inyesane. 
Bnt the fact remained that the Zalns meatU to close when they advanced 
to the attack, and Isandhlwana proved that under certain circam- 
Btences our fire woald not stop them. It beoante, therefore, neceaaarj' 
to prepare, not merely to oso onr firearms upon foee at long range, 
bat also to beat off the enemy when he came in overwhelming nnmbera 
to assegai distance. Now, one man snrronnded by fonr or five Znlas 
stood little or no chance, bat 100 men together might well beat off the 
assault of 400 or 500. In close order onr men would bo safe, and yet 
they might draw every advantage from their weapons. So far, I feel 
that everyone mnet agree, and against a foe, onr snperior in nnmbers, 
onr eqnal-in plack, we must 'serrez lee rangs.' 

Bnt having agreed to this, I most take leave to differ from those 
who think it also necessary to close np the line of battle. I believe 
that it is possible still to fight on an extended front, bnt to dp bo the 
men must not be in individual order. Divide the line into sections, each 
capable of independent defence, each kept in close order, and then, 
more especially if we have a fair amount of Cavalry available, we may 
extend the front by leaving intervals between these sections. It is in 
close order for the individnal soldier, but open order for the tactical 
units, that I believe the true solntion of the problem of sav^e war&re 
will be found. 

R. DA C. P. 



NOV 1 4 191fi 



fbyCoOglc 



PLATE I. 







A. SpA.. 

B.B. Outhoim 



..E 



D.nt.zedbyGoOglc 



UK 



p 

^ 
^ 



byCoOglc 



81. PLATE II. 

IS of Oommnnloatlon. 




■nczedbyCoOglc 



byCoOglc 



D.nt.zedbyGoOglc 



Z..I:, Google 



~ 


■ 




1 


li 


m 


m 


[0. 

IIS 


J 


1 


ISSl.) 

1 


h- 

1 


^ 


[1; 


L 
L 

,kB 

L 
L 


Ik. a. 


u 

IS 
10 


b. M. 


::: 


8 1 

4 7 
t 7 


::::;: 


11 t 

9 4 
8 S 

3 1 
S 1, 


J 




1 1 

1 
« I 


10 
«4 
M 
M 


::: 


;" 


11 T 

11 11 
7 1* 
S 1 


:::::: 


:::::: 


It: 


L 
LkB 
LfcB 

L 




I 
7 


... 


... 


... 





"■■■ 







I 


L 
L 


::?: :: 
5S:::: 


L 
L 
L 
L 


1 XI 

1 ( 
1 


I 


":': 


I 


J! !» 

U li 

n 11 


4B Bi 
88 8 
18 4 

» )0 


:;;;:: 


1 t 

t II 

1 9 
1 9 


SO 

80 
BD 

80 


::. 


i"» 

S ( 

1 > 


10 1 
10 1 
Bl 

BU 8 
BO 8 

BO 8 


BS 
U » 
81 I 
«■ • 
■1 I 
81 1 


8B 1 
l« 1 


1 


IB-pr ... 


L 

ill 


*i-pr.°.. 


L 
L 


1 11 
1 11 


to 


- 


;:: 


44 • 
4« « 


41 11 
48 11 


41 • 
41 1 


W-pr. ... 


L 

Lke 

LhS 
L 

:.ke 

..kS 

L 
L 

M 
Lki 


1 t 
I 1 
1 f 
1 1 

1 1 
1 1 

1 1 
I i 

I t 


SO 

SO 
10 
(0 

to 

10 
BO 
(0 
10 
(0 


::: 


i"i 
1 1 
1 I 

i"i 

1 s 

l"'( 
I 1 


U 11 

M 11 

l« \t 
M U 
SB U 
SB U 
W 11 
H 11 
SB 11 
IB 11 
IB 11 


18 IS 
18 11 
U 11 
U 11 
II U 
M 11 
U 11 
IB 11 
» IS 
38 11 
88 11 


81 1 
81 8 
81 1 
SI B 
81 8 
U 1 
81 1 
SI 1 
SI 8 
SI 1 
II 8 




i+.p.. .. 


L 
L 
L 
L 
L 


1 
1 
I 

a » 

11 


to 

30 
SO 


::: 


z 


M 11 
M 11 
M 11 

IB 
1« 


» S 
SI t 
W 1 
U IS 

11 u 


SI a 
11 1 

SI I 

IT W 
11 IS 




.'1?:::: 


L 

LkS 


• T 


M 

IB 


I 


z 


» "* 


IS IB 
ID IS 


11 4 

» s 




J 


'S:::; 


L 
L 


t 11 
1 » 


io 


::: 


z. 


SI 

3* 


::::: 


!m 




[X: 


l,kE 
L 
8 
L 
L 


z 


z 


10 It 
10 11 

s i 

> > 


z 


■~: 


::::: 


.~i!! 









byCoO^lc 



[OrKtel iflttn Am, ISai.-i 



T7.™ffi..g.| I I I 



i I ^ I <=• i -• h 



3 Ifio W 

1 int W 

871' 'W 

lilt ■»»• 

17H -Mi 



DoDdlic; ■i^U.So 



... 





....„ 




" 


„.... 






4»-W 


11 


"!!" 






U»8« 

IWI* 

Ll-tt 

}n„ 

111 

n-ti 


';:: 




... 


> 




::: 


ii« 


i- 




:: 


f-Sf 

■■n 


zz. 




::; 


11 
» 

11 
11 


"!!I 




... 










■- 


-- 


...... 




... 


— 


— 








n-» 




— 










WIV MfTl' 



tMmmtma. Mkl«t|bnfc 



.d 



fbyCoOglc 



irA.SEA OF ■, 



ICtn-Oii tfUtd JxMt, J8S1.] 







lpp«iiaal< rafc. for obuming kngtb 
ot hu in 1 keokIi loT 1 gitn 

ruC«tbrooMB»>a.ai 
ftn ibi^nd ban ntlxi tharta-. 


1 


7- 






] Snbtnet S Aim Ih. nogc* 


1 


rfOifhtaBtiDDttund 




AU 


Snbtnct ■ (ton (k« rang*.* 
Do. 






1 - 


' 


ij. »: . 


i IIOydLdDobielhiiugcpliulO. 


\ 


U od ll.p.. (BODiha .UL 

IIUltBI,>t tUH 


Add U lo nap.* 


\ 


AU a3. (hi 


~ 


\ 


s;z^^a 


! 







L in tray Eue niubka Im ^ la nowb taM 0* vboli mwbcn dcnoU i wcaadi. 
Ui Aon tr B.O.. dnmta' 

fhilL 

Li tbi brMUS BOHBi Md 

L >« ti uW at ofmufH ' 



D.nt.zedbyGoOglc 



fbyCoOglc 



ICtfrtOti •rUtd Jmt, IMT.] 





oik. Adb Ibt lk< b- c» ). »1 mft M 11 «»s.<7. 


10 J 
IB ( 




1 *■> J 


AD I 


. SO ! 




S 


8<e>a «^. I,B.L nmaen AA 


1 " 1 


Fur* 
;«^rt 0.8. Gobi. 


; - { 




- j 


Fdr t 


i t 


M^ << 0.3. p<«. (dM i^.<l «4> 


1 _ 


0*1- Do. 


'■- ! 


Porta 



L. fnm, iBd! 



Tha I, >, ud II 

(ooDda H.L. fuH 

■■■a ■Ul 1 md »-lii^ ;, ^ 



D.nt.zedbyGoOglc 



byCoOglc 



D.nt.zedbyGoOglc 



DinczedbyGoQ^ 



